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PREFACE. 


This  work  has  grown  out  of  our  needs  as  instructors  of  students  pre- 
paring for  practical  work  in  Human,  Veterinary,  or  Comparative  Anatomy. 
Most  of  it  has  been  employed  in  the  anatomical  laboratory  of  Cornell  Uni- 
versity for  from  one  to  four  years,  and  we  have  been  led  to  believe  that  it 
may  prove  useful  elsewhere. 

Some  of  our  laboratory  students  aim  to  be  professional  naturalists,  agri- 
culturists, or  veterinarians,  but  most  of  them  intend  to  study  Medicine  or  to 
teach  Physiology  with  other  branches  in  schools  and  colleges.  The  latter 
desire  to  gain  a  personal  acquaintance  with  the  organs  whose  functions  they 
are  to  discuss,  and  the  former  require,  in  addition,  a  familiarity  with 
anatomical  methods  and  literature;  few  of  them  have  had  any  practical 
training  in  Biology. 

The  guides  to  vertebrate  dissection  by  Straus-Durckheim,  Morrell,  Bol- 
leston,  Krause,  Huxley  and  Martin,  Foster  and  Langley,  Bernard,  Martin 
and  Moale,  and  Mojsisovics,  present  many  admirable  features,  but  four  of 
them  ate  in  French  or  German,  and  none  have  fully  answered  our  require- 
ments. 

Of  the  works  above  named,  several  imply  that  either  the  frog  or  the 
human  body  has  been  previously  dissected ;  hence,  presumably,  the  brevity 
of  the  directions,  the  lack  of  descriptions  of  instruments  and  methods,  and 
the  fewness  or  absence  of  illustrations.  They  are  based  upon  the  frog, 
turtle,  dog,  rat  or  rabbit,  or  on  animals  in  general,  and  the  ordinary  anthro- 
potomical  terms  of  description,  upper,  lower,  etc.,  are  almost  uniformly 
employed.  Some  dwell  only  upon  points  of  physiological  importance,  and 
in  nearly  all  the  references  to  other  publications  are  few  and  general. 
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So  far  as  we  are  aware,  this  work  diflfers  from  the  manuals  above  men- 
tioned in  one  or  more  of  the  following  particulars : — 

It  iissumes  no  previous  anatomical  knowledge  or  experience,  yet  is  rapidly 
progressive,  introducing  in  succession  bones,  muscles,  viscera,  vessels,  nerves, 
brain  and  organs  of  sense. 

It  is  based  upon  the  domestic  cat  (see  §  124).  The  terms  of  description 
and  designation  apply  to  all  vertebrates  (§  38);  they  are  technical  (§  29), 
and  precision  and  brevity  have  been  especially  regarded  in  their  selection. 

The  purely  descriptive  portions  are  subordinated  to  the  practical  and 
directive.  There  is  a  General  List  of  the  instruments  and  materials 
required  for  ordinary  anatomical  work  (§  130),  and  directions  are  given 
for  their  care.  All  dii'ections  for  dissection  and  manipulation  begin  with 
special  lists  of  the  instruments  and  materials  required  (§  235).  Explicit 
instructions  are  given  for  coarse  injectioiis^  for  the  preparation  of  hones,  and 
for  the  use  of  alcohol  as  a  preservative. 

Certain  regions  and  organs  are  quite  fully  discussed,  while  others  are 
briefly  mentioned  or  omitted  altogether  (§  128).  Unusual  space  is  given  to 
the  viscera  (§  129).  The  study  of  the  brain  includes  a  consideration  of  the 
typical  vertebrate  brain,  descriptions  and  dissections  of  the  brains  of  the 
frog  and  the  Menobranchus,  and  an  approximately  complete  Descriptive 
List  of  the  encephalic  parts,  with  Beferences  and  Synonyms. 

There  are  illustrations,  and  the  methods  of  making  the  preparations 
figured  are  fully  described.  The  abbreviations  are  of  the  technical  names 
only,  and  they  are  nearly  uniform  throughout  As  far  as  possible,  the 
technical  names  are  written  in  full  upon  the  figures.  In  the  explanations 
of  the  figures,  the  technical  names  and  the  abbreviations  are  alphabetically 
arranged  (§33). 

There  are  numerous  Alphabetical  Lists,  Tables  of  Synonyms  and  Tabular 
Arrangements  of  names  according  to  the  relations  of  parts  (p.  xxvi). 

Attention  is  called  to  the  incompleteness  of  our  information  upon  cer- 
tain points. 

There  are  frequent  cross  references  and  numerous  definite  references  to 
T  publications  (§  2) ;  the  titles  of  the  works  and  papers  cited  (three  hun- 
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dred  and  thirty  in  number)  are  given  in  an  Alphabetical  List  of  Authors 
at  the  end. 

While,  therefore,  the  book  is  designed  primarily  as  a  guide  for  beginners, 
certain  features — the  references  and  the  suggestions  as  to  lines  of  inquiry — 
may  prove  useful  to  teachers  and  others  who  may  undertake  to  add  to 
existing  knowledge. 

Histological  facts  and  methods  do  not  come  within  the  scope  of  the  work, 
but  at  the  close  of  the  discussion  of  most  of  the  organs  is  given  a  summary 
of  (A)  the  obvious  or  macroscopic  structure— that  which  may  be  determined 
with  the  unaided  eye,  and  (B)  the  fine  or  microscopic  stnicture.  The  latter 
is  in  no  sense  complete.  It  embraces  only  the  points  upon  which  most 
standard  authors  are  agreed  and  which  may  be  demonstrated  without  a 
great  expenditure  of  time.  Only  the  structure  of  the  given  tissue  is  con- 
sidered ;  hence  the  presence  of  vessels  and  nerves  is  not  mentioned.  If  it 
be  desired  to  carry  the  histological  inquiiy  farther,  the  works  of  Quain, 
Strieker,  Ranvier,  Beale,  Frey,  and  the  special  papers  therein  referred  to,  are 
recommended. 

Among  the  many  friends  who  have  aided  or  encouraged  us,  our  thanks 
are  especially  due  to  Professor  Oliver  Wendell  Holmes  for  helpful  criticism 
of  the  terminology  and  for  suggesting  the  preparation  of  a  manual  in  which 
it  should  be  incorporated  ;  to  our  colleague.  Professor  J.  H.  Comstock,  and  to 
Professors  E.  C.  Spitzka  and  T.  B.  Stowell  for  valuable  suggestions  and 
for  the  adoption  in  their  writings  of  the  descriptive  terms  herein  employed ; 
also  to  the  last  named  for  a  critical  revision  of  the  early  manuscript  of  the 
muscles,  and  for  the  important  additions  to  knowledge  contained  in  his 
recent  paper  on  the  vagus  nerve  of  the  cat.  To  all  of  our  laboratory  stu- 
dents we  are  indebted  for  aid,  suggestions  and  criticisms,  and  especially  to 
those  (see  end  of  Bibliography)  who  have  selected  parts  of  the  cat  as  subjects 
of  their  graduation  theses. 

Our  acknowledgments  are  hero  made  to  the  American  Philosophical 
Society  for  the  use  of  the  four  lithographic  plat^js,  and  to  the  firms  named 
in  the  List  of  Illustrations  for  the  courteous  loan  of  electrotypes  of  instru- 
ments manufiacturcd  by  them. 

The  original  figures  were  drawn  by  the  persons  named  in  the  Note  pre- 
ceding the  List  of  Illustrations.    The  three  ladies  have  also  been  our  stu- 
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dents,  and  have  shown  more  than  ordinary  interest  in  their  work.  Most  of 
the  original  drawings  were  made  by  our  colleague,  Professor  B.  C.  Cleaves, 
whose  skill,  patience,  and  accuracy  only  artists  and  anatomists  can  fully 
appreciate. 

There  has  been  constant  codperation  throughout,  but,  it  may  be  proper 

■ 

to  state,  the  senior  author  holds  himself  particularly  responsible  for  the 
Introduction,  the  Preservation  of  Soft  Parts,  the  Bones  of  the  Limbs,  the 
Muscles,  the  Heart,  the  Central  Nervous  System  and  the  Cranial  Nerves ; 
and  the  junior  author  for  the  Preparation  of  Bones,  Coarse  Injections,  the 
Skeleton  excepting  the  limbs,  the  Viscera,  the  Peripheral  Vascular  and  Ner- 
vous Systems  and  the  Organs  of  Sense. 

Notwithstanding  our  efforts  for  accuracy,  there  are  doubtless  errors  of 
observation  and  interpretation.  Corrections  or  suggestions  will  be  gladly 
received. 
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INTRODUCTION". 


g  1.    There  are  five  matters  of  general  application  : — 

1.  The  reference  to  other  Pablicationa. 

3.  The  designation  of  Weights,  Measnres  and  Temperatures. 

3.  The  names  of  Animala,  and  of  the  Groups  to  which  they  belong. 

4.  The  designation  of  the  Parts  of  animals,  and  the  indication  of  their 
Position  and  Direction. 

5.  The  making  and  arrangement  of  Notes. 

The  treatment  of  these  matters  in  the  present  work  may  be  characterized 
briefly  as  follows  : — 

1.  The  citations  are  nnmerons  and  explicit 

2.  Only  decivial  tystetru  are  employed, — the  Centigrade  scale  and  the 
Metric  system. 

3.  The  clasBiJictUion  adopted  is  in  accordance  with  generally  accepted 
views. 

4.  The  terminology  is  intended  to  have  the  following  features  :  general 
application  to  all  Yertcbratos ;  intelligibility  to  all  nations ;  accuracy ; 
brevity  ;  simplicity ;  consistency  ;  uniformity  of  abbreviation. 

5.  What  ma;  be  called  the  slip-system  of  rtotes  is  recommended. 


L— REFERENCES  TO  PUBLICATIONS. 

%  %.  We  have  thought  it  best  to  make  somewhat  full  references  to  other 
Manuals  and  Compendinms,  md  to  the  Works  and  Papers  of  original 
observers.    Our  reasons  are : — 

1.  This  work  is  designed  to  be  used  not  only  by  the  general  student,  bnt 
also,  as  an  elementary  introduction,  by  those  who  are  themselves  to  become 
investigators.  In  our  opinion,  these  latter  cannot  too  soon  become  familiar 
with  the  sources  of  original  information,  and  with  the  views  of  the  present 
and  pant  leaders  in  scientific  progress. 
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2.  Upon  some  points,  especially  that  of  Terminology,  we  feel  that  the 
acceptance  of  our  ideas  will  be  more  ready  and  complete  if  it  be  shown  that 
they  are  shared  by  other  and  more  widely  known  writers. 

3.  While  we  are  responsible  for  whatever  muy  prove  to  be  erroneous,  we 
are  very  loth  to  run  the  risk  of  receiving,  even  from  beginners,  credit  for 
having  first  made  an  observation  or  an  experiment,  or  first  devised  an 
instrument  or  a  mode  of  manipulation,  the  honor  of  which  belongs  properly 
to  others. 

4.  On  the  other  hand,  since  our  statements  as  to  the  structure  of  the  cat 
do  not  always  accord  with  those  of  other  writers,  our  own  papers  are  fire- 
quently  referred  to  in  evidence  that  those  statements  have  dready  been 
submitted  to  competent  scientific  tribunals. 

§  3.  References. — In  the  text,  the  capital  letter  or  Arabic  numeral 
directly  following  an  author's  name  indicates  the  place  of  the  work  or  paper 
upon  the  List    This  letter  or  numeral  is  in  black  letter. 

The  second  Arabic  numeral  designates  the  number  of  the  page.  When 
the  introductory  portions  of  a  book  are  separately  paged  the  Boman  numeral 
designating  the  page  is  preceded  by  the  letter  p. 

Wlien  a  work  consists  of  two  or  more  volumes,  the  number  of  the  volume 
in  question  is  indicated  by  a  Roman  numeral  placed  between  the  two  Arabic 
numerals. 

When  two  or  more  works  or  papers  are  referred  to  after  the  name  of  the 
same  author,  their  letters  or  numbers  are  separated  by  a  semicolon. 

The  numbers  of  two  or  more  pages  or  volumes  are  separated  by  commas, 
or  by  short  dashes  when  the  passages  in  question  extend  over  several  pages. 

For  example :  Eolleston,  A,  10,  refers  to  the  tenth  page  in  the  body  of 
the  work  of  the  "  Forms  of  Animal  Life."  Eolleston,  A,  p.  x,  refers  to  the 
tenth  page  of  the  Introductory  portion  of  the  same  work.  Agassiz,  A,  iv, 
10,  refers  to  the  tenth  page  of  the  fourth  volume  of  the  ^*  Contributions  to 
the  Nat  Hist,  of  the  U.  S.'*  Wyman,  34,  10,  refers  to  the  tenth  page  of  the 
"Anatomy  of  the  Nervous  System  of  Rana  pipiensy^  which  was  published 
among  the  *^  Smithsonian  Contributions  to  Knowledge,"  and  is  hence 
regarded  as  a  paper. 

On  account  of  the  lar^e  number  of  citations,  we  have  usaaUy  omitted  the  words 
wlume  and  page  and  their  abbreviations.  This  is  regarded  as  permissible  \>y  Bigelow  ; 
A.  49. 

The  following  is  the  mode  of  reference  : — 

Near  the  end  of  the  book  is  a  "  List  of  Publications  referred  to."  In 
that  list,  the  names  of  Authors  occur  in  alphabetical  order. 

Under  each  name,  the  titles  are  in  two  groups,  including  respectively 
Separate  Books,  and  Papers  published  in  Journals  or  by  Scientific  Societies. 
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The  works  are  designated  by  letters,  the  papers  by  Arabic  namerak  The 
former  have  no  definite  order,  and  no  signiflcauce  is  to  be  attached  to  their 
sequence. 

The  papers  are  Dumbcred,  so  far  as  possible,  as  in  the  "  Gatalogae  of 
Scientific  Papers "  published  by  the  Royal  Society  of  London  (A),  where 
the  order  is  intended  to  be  chronological.  The  eight  volumes  of  that 
Catalogue  already  published  include  the  papers  which  have  appeared  between 
the  years  1800  and  1873.  On  our  list,  the  papers  issued  since  tbe  latter 
date  are  assigned  provutonal  numbers  in  italics. 

In  the  case  of  papers,  as  in  the  Royal  Society  Catalogue  "  when  possible, 
both  the  volume  and  the  year  have  been  given.  With  Transactions  of 
Societies  the  year  to  which  the  volume  belongs,  and  not  the  year  of 
publication,  has  been  given.  A  date  enclosed  in  brackets  marks  the  time 
when  a  paper  was  read,  which  occasionally  precedes  by  some  years  the  date 
of  the  volume  in  which  it  is  printed." 


II.— THE  DECIMAL  SYSTEMS. 

§  4.     The  two  decimal  systems  used  in  scientific  work  are : — 

1.  The  measurement  of  Temperature  upon  the  centigrade  scale  by  the 
thermometer  of  Celsius. 

2.  The  melric  system  of  Weights  and  Measures. 

THE   CENTIGRADE   THERMOMETER. 

g  5.  Upon  this,  the  Thermometer  of  Celsius,  0  (zero)  represents  the 
temperatnre  of  melting  ice.  The  point  attained  by  the  column  of  Mercury 
jit  the  temperature  of  boiling  mater  is  marked  100  [one  hundred). 

Between  these  two  points,  the  scale  is  divided  into  100  degrees  in  groups 
of  10  each. 

According  to  this  sciCe,  the  average  temperature  of  the  human  body  is 
between  37  and  38,  and  that  of  the  comfortable  atmosphere  of  a  sitting- 
room  in  winter  about  20. 

Fahrenheit's  Thermometer.— TTpon  this,  the  melting  point  of  ice  is 
marked  32,  and  the  boiling  point  of  water  312. 

§  6.  Comparison  and  Reduction  of  the  two  Scales. — Since  the 
Fahrenheit  thermometer  is  largely  used  in  English-speaking  countries,  the 
following  Table  and  Formulce  may  be  useful.  The  former  is  taken  from 
Littrfi  ct  Robin,  (A,  1694,  Article  "  Thcrmomotre ") ;  tbe  latter  from 
Dunglison,  (A,  488,  Article  "  Heat "). 
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TABLE 


OF  SOME  EQUIVALENT   TEMPERATURES  ACCORDING    TO    THE    THERXOMXTRIC 
SCALES  OF  CELSIUS  (CENTIGRADE)   AND  FAHRENHEIT. 


c. 

P. 

0 

82 

10 

50 

20 

08 

80 

86 

85 

05 

[87^  +  ] 

[09] 

40 

104 

60 

122 

60 

140 

70 

158 

80 

176 

\ 

90 

104 

100 

212 

FormulsB  for  the  reduction  of  the  Fahrenheit  to  the  centigrade  scale, 
and  vice  versa. 

To  reduce  P.  to  C,  subtract  32,  multiply  by  6,  and  divide  by  9.  To 
reduce  C.  to  F^  multiply  by  9,  divide  by  5,  and  add  32. 

1  C.  equals  1.8  F.     1  F.  equals  .555  C. 


THE   METRIC   SYSTEM. 

§  7.  Definition. — The  Metric  System  of  Weights  and  Measures  is  based 
upon  the  meter  as  a  standard  of  length. 

The  Meter. — This,  the  unit  of  Isngth^  equals,  approximately,  one  tenr 
millionth  part  of  tlie  quadrant  of  the  meridian  circle  which  passes  through 
Dtmkirk  and  Barcelona ;  it  is  thus  about  one  forty-millionth  part  of  the 
earth's  circumference  as  measured  upon  that  line. 

In  common  English  measure,  the  meter  is  39.37079  inches,  or  about 
3  feet  3  inches  and  a  third,  or  about  three  and  one  third  inches  more  than 
a  yard. 

The  Liter. — This  is  the  unit  bf  capacity.  It  represents  the  space 
occupied  by  a  cube  whose  edge  is  one  tenth  of  a  meter. 

The  liter  corresponds  nearly  to  our  quart ;  more  accurately,  it  is  1.056 
common  quart ;  0.880  imperial  quart ;  0.907  dry  quart. 

The  Gram  — This  is  the  unit  of  weight.  It  represents  the  weight  of  a 
cube  of  distilled  water  whose  edge  is  one  hundredth  of  a  meter,  and  at  a 
temperature  of  4°  0. 
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The  gnuQ  ia  15.433  Troy  graiiu;  or  0.564  aroirdapoie  drams;  or  0.035 
avoirdapois  onnoee.  The  IT.  S.  nickel  flfe-cent  piece  weighs  flve  granui,  and 
is,  moreover,  one  fiftieth  of  a  meter  (3  om.)  in  diameter. 

The  other  meaanres  of  length,  capacity,  and  weight  are  decimal  divmona 
or  muUiplea  of  the  meter,  the  liter,  and  the  gram,  and  their  names  are  so 
formed  aa  to  indicate  their  value  in  each  case. 

§  8.  Aa  compared  with  the  English  or  any  other  system  of  weights  and 
measures,  the  Uetric  System  has  the  following  desirable  features: — 

1.  It  has  a  eingU  batie,  and  involves  fewer  separate  terms ;  hence  it  is 
more  easily  learned. 

a.  It  is  decimal ;  hence  it  is  mere  eaaily  used. 

3.  It  is  already  praclieaXly  international,  and  largely,  if  not  chiefly, 
employed  in  the  hest  kinds  of  scientific  work. 

We  do  not  leel  e*lled  upon  tor  a  fieoenl  dlKiunioD  of  tfae  merlU  of  th«  Metric 
BtMoid.  Ita  origin,  natnra,  uid  adTsntages  have  be«Q  admlrablj  Mt  forth  In  the  works  of 
P.  A.  P.  Bwiwrd,  J.  lackering  PntuuD,  Pertllbr  Fraur,  etc.,  and  are  periodically  urg^ 
bj  able  writer*  In  variona  JonmaU,  rnedlcal,  sdeDtifie,  add  aoclologlcaL  Pbllosopbleal 
treatiaee  npoD  the  general  anhject  are  pnbliihed  bj  "  The  American  Metrologlcal  Society," 
and  "The  American  Metric  Borean  "  prints  a  "  Bulletin  "  (A).  The  flnal  iieue  of'The 
HarvMd  Begiater"  contains  ■  compact  and  at  the  aame  time  comprehenMve  plea  "In 
favor  of  the  Metric  System."  the  force  of  which  is  rather  Increased  than  diminished  bj  the 
article  jnst  following  it  upon  the  opposite  ride. 

Prftctleally,  ont  of  the  twenty-three  or  four  namea  for  measaiea  of  length,  capacity, 
and  weight  which  may  be  employed,  only  about  one-third  are  in  common  ose  by  acientific 
men.  These  are,  the  meter,  liter,  and  gram;  the  eenUmeter  and  atSlimeler,  being 
lespectWely  the  bondredth  aod  the  thooiandth  of  the  meter;  the  mUligram,  the  thou 
aandth  of  the  gram ;  the  kUagram  or  thousand  grams ;  and  the  evbie  eeaiimtter,  which  is 
the  same  as  millSiter,  the  thonsondth  part  of  the  liter. 

§  9.  The  following  Table  includes  all  the  regular  metric  denominations. 
But  only  the  eight  or  nine  whose  names  are  printed  in  capitals  are  in 
general  nse. 


TABLE  OP  THE 

METBIO  MEASUBES. 

LENGTH. 

WEIGHT. 

CAPACITY. 

HILLIUETER. 

MILUGBAH. 

(CUBIC  CENTlMETBa) 

CENTIMETER 

Centigram. 

Centiliter.    ffvTtdredtU 

Dedmeter. 

Decigram. 

Deciliter.     TeaOt. 

UNITS. 

METBlt- 

ORAM, 

LITER. 

Dekameter. 

Dekagnm. 

Dekaliter.     Ten*. 

MULTIPLES 

Hektometer. 

Rektogram. 

Hektollter.     Hundrede. 

KILOMETER. 

EILOQBAM. 

Kllollter.     Thmitandt. 

Hyriometer. 

Myriog~m. 

Hyriollter.     Tta  fhou*. 
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\  10.    How  to  Learn  the  Metric  System. — According  to  om 
rience,  there  are  three  chief  requisites : — 

g  11.  1.  Absolute  certainly  of  the  significance  of  gram,  liter  and  meter, 
as  the  units  of  measure  tif  weight,  capacity  and  length,  respecHeely. 

With  the  cliild  or  unlearned  [leraon,  tliia  mny  be  parcly  bd  efiiirt  of  memory.  Bot 
most  persons  con  eavt<  sometliing  b;  Runnt-ctiDg  gram  H-itli  graaUy.  liUr  niih  liquid,  wid 
meter  with  meamre,  or  witli  the  word  itself  aa  it  occurs  in  IhermoJneUr,  barvmeter. 


§13.     3.  Certainty  of  the  force  of  the  prefixes. 


With  the  child,  tbii  too  is  b  matter  of  memoTj.  But  the  preGioa  of  the 
dmnuTW  are  from  the  latin,  nliile  thoae  of  the  muUiplei  are  from  the  Greek.  Hliiee  Ortti 
inertatea  while  Latin  dimini»he»,  it  hai  been  pmpuaed  lo  combine  the  iniliala  o(  the  four 
words  in  a  siogle  mnemonic  word  gild.  Wo  au^rgost.  insieud,  that  the  gr.  of  Ortek  be  asso- 
dalMl  vlth  tbe  same  letters  in  greater,  and  that  Latin  and  le»»  liavo  the  iame  initisL 

Drei,  cenii.  and  milU  are  familiar  to  most  peraona  in  the  words  decimate,  eeiUipetU 
and  miiiipede,  while  deka,  Keklo  and  Icih,  are  hnono  to  some  in  decode,  deealaffue,  heka- 
timA,  and  chUind.  Of  these  six  preEiea,  however,  eenti,  milli  and  ki'lc,  are  much 
ufteu  usod  than  the  otbere. 


tret^     I 


§  13.     3.  Personal  familiarity  milk  some  metric  measure. 


ich  Bum     j 


The  Bhortest  and  surest  nay  to  a  knowled^  of  the  metric  pystem  is  to  carry  «• 
mntric  meoaure,  or  have  one  alwnya  at  hand.  Thu  fivi-ceut  nickel  piece  is  3  eealimt'iers 
In  diameter,  and  weigtis  5  grama.  The  student  is  ndvlaed  to  carry  a,  metric  rule  in  (he 
pocket,  and  to  keep  another  always  upon  the  table. 

The  prices  of  Rutos  and  Tapes  vary  from  3  cents  to  as  many  dollars.     A  list  of  tbe 
stylos  and  pricea  may  be  obtained  Cnnu  the  American  Metric  Bureau  (A),  and  from  denlen 


Pio.  1.  A  section,  about  one  tenth.  i>f  tlie  paper  inttcr-yaTil,  fumiahed  for  90  c*nt« 
by  the  American  Metric  Bureau  (A,  No.  26,  410).  The  face  has  the  meter  and  ihe  yard 
side  \sj  side,  and  ttie  bach  bears  a  complete  Table  of  metric  and  English  equivalenU. 
embrsciDg  108  separato  entriea.  The  whole  folds  into  the  length  of  a  decimeter, 
be  easily  carried  In  tbe  pocket,  and  tlje  Table  may  be  consulted  without  unfoldii 
ptiper.     "  Hoistiire  afiecte  the  absolute  length,  bat  not  tbe  accuracy  of  comparison. 
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a  miy  «ld  the  IntiodneUoD  of  the  sjatem  by  obtidnlDg  metric  Uodela  and 
Apparatiu,  'bj  h«n^ng  metric  CIurtB  upon  the  walla,  hj  making  their  ovo  dlagranifl  on 
dotb  a  yard  wide  but  a  meter  long,  and  bj  polntiDg  to  them  with  the  gnduated  Btlcka 
of  one  or  two  melen  ia  length.  But  the  beat  of  all  agenelM  is  the  plaeivff  of  tome  metric 
mtature,  if  only  the  S-ttM  rult,  in  the  hand*  of  eaeh  ptvpU. 

An  efflCBCtoua  yet  inexpenaiTe  way  of  difitadog  elemental?  information  and  aroodog 
cuioait;  leepecting  the  aj-item  ia  to  employ,  In  bualnew  coireapondence,  enVelopea  or 
postal  cards  bearing  a  metric  ruling  along  one  edge.  This  ruling  ia  done  free  of  chaige 
by  the  Metric  Bureau. 

g  14.  Reduction  to  and  from  the  Present  System.— Pending  the 
unireraal  adoption  of  the  metric  system,  it  ia  often  necessary  to  effect  a 
redactioD  to  and  from  tbe  older  measnrea. 

The  following  Table  of  Equivaleuta  is  selected  from  the  Tables  on  the 
bock  of  the  "meter-yard,"  (Am.  Met.  Bureau,  A,  411-118),  in  Foster  and 
Langley,  (A,  263),  and  in  Egleston,  (A). 


cm. 

centimeter. 

OSgS  in. 

.4    in. 

cubic  centimeter. 

0.088  fl.  01. 

.03fl.  oa. 

a.oa. 

fluid  ounce. 

89.578  c.  c. 

80      tc. 

ft. 

fbot. 

0,804  meter. 

.8   m. 

ft 

80.479  cm. 

80       cm. 

U.  8.  gall. 

U.  a.  wine  gallon. 

8.788  liteia. 

8.8    1. 

D.  8.  gill. 

n.  S.  wine  ^11. 

118.81    c.  c. 

118      c.  c 

gr.Troy. 

Troy  grain. 

.064  gram. 

.06  g. 

g- 

gTwn. 

16.483  gr.  Troy. 
0.5ft4  dram  avoir. 

16.6   gr. 
.6   dr.  av. 

0.083  <*  avtrtr. 

.08  OE.  av. 

in. 

inch. 

a.58»cm. 

3.6   cm. 

kilo,  or  kg. 

kilogram. 

3.!W4  lb.  avoir. 

a.a    lb.  av. 

3.«7B  lb.  Troy. 

3.7    lb.  Troy. 

83.16    ox.  Troy. 

83       o».  Troy. 

8537   01.  avoir. 

85       oa.  av.  ' 

km. 

kilometer. 

0.831  "taile. 

.6    m. 

L 

liter. 

0JW4  n.  B.  gall. 

.26  gall. 

1.0S6  U.  8.  qnarta. 

1        qt 

3-118  U.  a  pint^ 

^,J  ft. 

meter. 

0.M8  faihom. 

1,093  yard. 

e343l.arLdB. 

1.1    yd. 
10      bd. 

8.380  feec. 

8.8   ft. 

88.870  luehee. 

89.4   In. 

nOm. 

mile. 

1.600  kllomotera. 

1.6    km. 

mm. 

millimeter. 

0.039  inch. 

.04  in. 

f- 

0.001  mm. 

0.000089  In. 
.00004 

oa.  BTplr. 

28340  grams. 

28.85    g. 

at.  Troy. 

ounce  Troy. 

81.108  «. 

".5     f 

U.Ept. 

■    U.  S.  pint. 

0.478  liter. 

lb.  avoir. 

pound  avoir. 

0.463  kilo. 

.45   kg. 

lb.  Troy. 

pound  Troy. 
V.  a  quart. 

0.878  kilo. 

.87   kg. 

D.  8.  qt. 

0.946  liter. 

.95    1. 

yd. 

yard. 

0.014  meter. 

.8      m. 
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I'he  "  micromUlimeter "  is  not  an  original  member  of  the  Metric  STStem,  and  the 
deeirability  of  using  the  word  is  stronglj  questioned.  In  either  case,  the  symbol  for  the 
thousandth  of  the  millimeter  should  be  the  Qreds  fi  rather  than  mmm, 

§  15.  The  Metric  System  in  Medicine. — ^Notwithstanding  the 
obvions  and  considerable  hindrances  to  a  change  inyolving  commercial  inter- 
ests, the  new  system  is  sorely  though  slowly  making  its  way  among  Physicians 
and  Pharmacists. 

The  matter  is  constantly  discussed  in  the  Medical  Journals,  and  "  Reduction  Tables  " 
have  been  published  in  very  compact  form.  Dr.  Ereider  has  one,  in  the  Medical  Record 
for  Oct.  23, 1880 ;  Dr.  F.  H.  Brown  has  another  in  "  The  Medical  Register  tot  New  Eng. 
land/'  which  has  been  reprinted  as  a  pocket  leaflet  by  the  Metric  Bureau ;  while  another 
leaflet,  first  printed  by  the  Metric  Bureau  (A,  345-348),  by  Dr.  E.  Wigglesworth,  ptreeenta 
"The  Metric  System  in  a  Nut-shell/'  with  especial  reference  to  the  needs  of  the 
medical  profession. 


ZOOLOGICAL  CLASSIFICATION. 

§  16.  As  this  is  in  no  sense  a  treatise  upon  either  Zoology  or  Com- 
parative Anatomy,  but  simply  a  guide  to  certain  practical  methods  of  work^ 
we  give  only  such  an  outline  of  the  Classification  of  Animals  as  may  serve  to 
indicate  the  generally  accepted  taxonomic  relations  of  the  forms  here  con- 
sidered. 

Fuller  information  and  discussion  of  thb  matter  may  be  found  in  the  works  and 
papers  of  Gegenbaur,  Haeckel,  Huxley,  Owen,  etc,  and  in  the  condensed  Summary  of 
Pascoe  (A) ;  see  also  Balfour,  A,  11,  1. 

It  did  not  seem  worth  while,  in  the  accompanying  Table,  to  indicate  the  view  enter- 
tained by  many  Zoologists,  that  the  primary  division  of  both  the  Awimal  Kingdom  and 
the  Vertebrate  Branch  is  dichotomou8 :  the  one  into  the  Protozoa  and  the  Metazoa ;  the 
other  into  the  Acrania  and  the  Crikuiota. 

The  names  of  the  eight  animals  more  or  less  fully  treated  of  are  given  in 
the  column  at  the  right  of  the  page.  One,  the  anueba,  is  a  member  of  the 
lowest  division  of  the  Animal  Kingdom,  the  Protozpa,  and  consists  of  but  a 
single  cell,  a  mass  of  nearly  homogeneous  but  nucleated  protoplasm. 

The  other  seven  belong  to  the  highest  division,  the  branch  Vertebrata, 
the  essential  character  of  which,  as  will  be  more  fully  indicated  farther  on, 
is  that  there  is  a  dorsal  and  a  ventral  cavity,  between  which  is  a  sub-cylin- 
drical axis  of  membrane,  cartilage,  or  bone. 

Man,  the  Cat,  Dog,  and  Rabbit  are  members  of  the  class  Mammalia, 
including  the  Vertebrates  which  are  warm-blooded,  and  are  brought  forth 
alive.  The  Frog  and  Menobranchus  are  Amphibia  or  Batrachians,  which 
differ  from  the  Reptiles  in  having  gills  or  water-breathing  organs  at  some 
period  of  their  lives. 
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10  INTRODUCTION. 

The  lowest  vertebrate  is  the  little  Jmphiaxus  lanceolattis,  usually  afisigned 
to  a  distinct  elass^  the  Aerania.  Between  the  Amphioxus  and  the  Amphibia 
are  all  the  ^'fishes/*  common  and  uncommon,  including  the  Sharks  and 
Rays,  and  many  for  which  there  are  no  popular  names.  Likewise,  between 
the  Amphibia  and  the  Mammals  are  the  classes  Ileptiles  and  Birds,  no  exam- 
ples of  which  are  herein  considered. 


IV.— TEBMINOLOGY. 

§  22.  Whoever  does  any  systematic  practical  work  In  anatomy,  whether  by  investi- 
gation or  teaching,  is  impelled,  sooner  or  later,  to  suggest  some  modifications  of  the  lan- 
guage previously  employed  in  recording  or  communicating  observations  and  ideoa. 

Such  modifications  are  often  put  forth  in  publications  without  explanation  or  apology, 
and  their  subsequent  adoption  by  others  may  then  depend  less  upon  their  intrinsic  value, 
than  upon  the  reputation  and  authority  of  the  proposers. 

In  the  following  pages,  especially  in  the  account  of  the  Brun,  there  wiU  be  found  a 
few  new  words,  for  the  introduction  of  which  reasons  will  be  duly  ofiered. 

Many  other  words  and  phrases  will  appear  more  or  less  unusual,  some  to  one  reader 
and  some  to  another.  Those,  however,  who  are  most  familiar  with  the  best  original 
anatomical  publications  in  not  only  their  own  language,  but  also  those  of  other  nations, 
will,  upon  careful  scrutiny,  perceive  that  the  present  work  really  contains  very  few  terms 
for  which  there  is  not  sound  precedent  in  the  writings  of  recognized  authorities,  in  the 
use  of  either  the  same  words,  or  of  words  analogous  in  character  and  formation. 

From  the  productions  of  workinpr  anatomists  in  all  parts  of  the  world  we  have 
endeavored  to  select,  without  bias  or  partiality,  the  terms  which  seem  to  us  best  suited  to 
the  object,  and  most  easily  used. 

As  a  whole,  therefore,  the  Terminology  here  employed  is  that  of  no  one  nation  or 
writer.  Much  less  should  it  be  regarded  as  our  own,  excepting  in  so  far  as  we  have 
succeeded  in  our  efforts  to  combine  the  elements  from  various  sources  into  a  consistent  and 
homogeneous  whole. 

But  while  the  prestige  of  authoritative  precedent  might  lead  us  to  make  a  personal 
trial  of  any  assemblage  of  terms,  it  would  not,  by  itself,  warrant  an  introduction  into  a 
purely  elementary  work  like  the  present.  It  is  proper,  therefore,  to  say  that,  with  very 
few  exceptions,  all  of  the  names  and  descriptive  terms  here  employed  have  withstood 
the  severe  practical  test  of  use  by  a  largo  number  of  students  for  from  one  to  seven 
years. 

This  test  is  called  severe  because  these  students  have  been  comparatively  mature, 
and  have  done  practical  work  in  anatomy  with  the  view  of  becoming  either  naturalists, 
teachers  or  physicians  ;  and  because  they  have  not  simply  listened  to  lectures  in  which 
the  terms  were  used,  but  have  been  required  to  employ  them  in  writing  their  own  de- 
scriptions of  parts ;  because,  finally,  they  have  been  urged  to  make  suggestions  and  criti- 
cisms with  entire  freedom. 

On  what,  therefore,  may  be  called  experimental  grounds,  we  feel  justified  in  present- 
ing this  Revised  Terminology  of  Anatomy  to  students  other  than  our  own ;  but  since 
each  year  has  brought  about  some  change  therein,  we  have  no  reason  to  think  it  perfect 
or  complete,  and  we  ask  the  co-operation  of  all  who  may  undertake  to  follow  out  our 
directions  with  the  view  of  rendering  it  better  adapted  to  the  needs  of  Practical  Woikers 
in  Anatomy. 
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§  88.  Scam  GeoBnl  Conalderationi  npon  Anatomical  Terminology. — These 
rcnurkB  are  baaed  largely  npoii  ui  arttcle  ( Wilder,  It),  which  although  published  under 
the  name  of  the  Mnior  aothoT,  «m  ptepaied  nith  the  advloe  and  oovparadon  of  the 

That  utiole  rererred  more  partienlarlf  to  the  brain,  bat  oorered  mo«t  of  the  queetiona 
connected  with  the  naming  and  deacrlption  of  other  parte.  Hence  the  following  ezpres- 
nona,  the  onlj'  publlahed  conunenta  wbich  haie  come  nnder  oar  notloe,  majr  lair);  be 
oonaideied  applicable  to  tbe  whole  aut^ect : — 

"  The  Natiou  "  for  April  31, 1881,  oontaina  a  brief  notice  of  tht>  article,  evidenUjr  by 
an  eiperienoed  teacher  of  Anatomy,  containing  the  admiaslon  that  "  there  ia  certaiolf 
ample  room  for  a  Reform  of  Anatomical  Nomenelatoie." 

The  following  are  extracts  from  a  Letter  (BpittJia,  7)  to  the  editor  of  "  Science,"  pub- 
liahed  In  that  journal  for  April  »,  1B81,  b;  Dr.  £.  C.  Spitaka,  tbe  author  of  man;  papera 
npon  the  Anatom;  of  the  Brain  : — 

"  It  is  with  mingled  pleaaare  and  profit  that  1  have  read  the  ver;  niggettive  paper  on 
cerebral  nomeuclatore  contributed  to  your  latest  issues  b;  Profesaor  Wilder.  Some  of 
the  snggeKlona  which  he  haa  made  luve  been  latent  in  m;  own  mind  for  jeara,  but  I  have 
lacked  the  conraga  to  bring  them  before  my  colleagues.  Now  that  he  haa  broken  grouad, 
thoae  who  prefer  a  rational  nomenclature  to  one  which,  like  the  present  reigning  one.  Is 
baaed  upon  erroneous  prindplea,  or  rather  on  no  prindplea  at  all,  will  be  rejoiced  at  the 
precedent  thua  aet  for  iunovationa.  *  *  *  He  who  haa  himself  been  compelled  to  labor 
under  the  curve  of  the  old  ayalom,  the  beneath,  below,  under,  in  front  of,  iruide,  ezUriuil, 
MiOMn,  etc.,  irill  look  npon  the  dmple  ventral,  dormtl.  laUrat,  metal,  eephaUe,  proiimal, 
eaudoi,  dittal,  etc.,  as  so  many  boona.  I  hare  no  hnaitation  In  aajiufi  that  the  labor  of 
the  anatomical  atodentwiU  be  dlminlahed  folly  one-half  when  this  nomenclatore  shall 
have  been  definitely  adopted.    *    •    • 

In  pAxeeding  lo  oonunent  on  some  of  the  terms  pmpoaed  by  Professor  Wilder,  I 
wiafa  It  to  be  distinctly  understood  that  I  do  ao  merely  tentatively  and  lo  promote 
dlacuaalon  ;  in  ao  doing  I  feel  certain  that  I  am  carrying  out  that  wiiler'a  wish.  It  la 
but  Jnst  to  state  that  tbe  majority  of  the  terms  cannot  be  discussed  ;  they  are  perfection 
and  simplicity  oombined. " 

With  the  pemilsaioa  of  tbe  vrriter,  "  Science  "  for  May  38,  1881.  printed  the  following 
Letter  [Holmu,  1),  from  one  who  haa  been  the  Profeaaor  of  Anatomy  in  tbe  Harraid 
Medical  School  for  more  than  the  third  of  century  : — 

"BOBTon,  May8, 1881. 

"Dkar  Da.  WtLDKH: — I  have  read  carefully  your  paper  on  NomeDclature.  I 
entirely  approve  of  it  as  an  attempt,  an  attempt  which  I  hope  will  be  partially  succesBful, 
for  no  such  sweeping  change  is,  I  think,  ever  adopted  as  a  whole.  But  I  am  eiruck  with 
the  reaaonaldeoeas  of  the  system  of  ehsngea  yoa  propose,  and  the  fituesa  of  many  of  tbe 
spedal  terms  yoa  have  auggested. 

"The  last  thing  an  old  teacher  wants  ia,  aayou  know  full  well,  a  new  set  of  terms  fbr 
a  familiar  set  of  objecta.  it  is  hard  instmcUng  ancient  canine  Indlvidoab  in  new  devices. 
It  is  bard  teaching  old  profMSurs  new  tricka.  So  my  approbadoo  of  your  attempt  Is  a  tie 
vot  non  tobii  case  so  for  aa  1  am  ooncemed.    •    •    • 

"  What  Jim  have  to  do  Is  to  keep  agitating  the  subject,  to  go  on  training  your 
students  to  the  new  terms — some  of  which  yoa  or  others  will  doubtless  see  reasona  for 
changing — to  Improve  as  far  as  poaaible,  fill  up  blanks,  perhaps  get  np  a  amali  manual  in 
which  the  new  terms  shall  be  practically  appllod,  and  have  faith  that  sooner  or  later  the 
best  part  of  yonr  innorations  will  find  their  way  into  scientific  use.    ThQ^Un.^«m.«i.- 


12  INTRODUCTION. 

oellent  one ;  it  Sb  a  new  gannent  which  will  fit  Science  weU,  if  that  capridons  and  fiuitaatic 
and  old-fasliioned  diesBing  lady  can  only  be  induced  to  try  it  on. 

"Always  very  truly  yours, 

**OiiiyEK  Wendell  Holmes." 

See  also  Appendix,  g  1448. 

That  Terminology  is  worthy  of  attention,  is  indicated  also  by  the  care 
bestowed  upon  the  language  of  modem  Chemistry  and  Mathematics,  and  by 
the  following  Aphorisms : — 

§  24.  '^  Questions  of  Definition  are  of  the  very  highest  importance  in 
Philosophy,  and  they  need  to  be  watched  accordingly.*' — Duke  of  Argyll,  1. 

'^In  all  sciences.  Nomenclature  is  an  object  of  importance;  and  each 
term  should  convey  to  the  student  a  definite  meaning." — Dunglison,  A, 
Preface. 

^'  Every  art  is  full  of  conceptions,  which  are  peculiar  to  itself ;  and,  as 
the  use  of  language  is  to  convey  our  conceptions  to  one  another,  language 
must  supply  signs  for  those  conceptions." — Huxley,  C,  14. 

'^Everything  in  Science  ought  to  be  real,  ingenuous  and  open;  every 
expression  that  indicates  duplicity,  or  equivocation,  reservation,  wavering  or 
inconsistency,  is  a  reproach  to  it." — Barclay,  A.,  89. 

^  There  is  a  necessity  for  perfect  definiteness  of  language  in  all  truly 
Scientific  work."— P.  0.  Tail,  1. 

"  Technical  terms  are  the  tools  of  thought."  * 

'^  Only  an  inferior  hand  persists  in  toiling  with  a  clumsy  instrument, 
when  a  better  one  lies  within  his  reach.  *  *  *  A  single  substantive  term 
is  a  better  instrument  of  thought  than  a  paraphrase." — Owen,  A,  I,  pp. 
xii,  xiv. 

'^  As  morphology  deals  with  forms  and  relations  of  position,  it  demands 
a  careful  selection  of  terms  and  a  methodical  nomenclature." — Oaodsir,  A, 
n,  83. 

''  To  designate  the  locations  of  organs  by  the  relation  of  animals  to  the 
surface  of  the  earth  is  as  far  from  philosophical  as  it  would  be  to  define  the 
position  of  a  house  or  of  a  tree  by  reference  to  the  planet  Jupiter." —  Wilder^ 
9,  122. 

The  progress  of  Comparative  Anatomy  has  been  hindered  by  the  use  of 
anthropotomical  terms  and  methods. 

"  There  is  not  one  person  in  a  hundred  who  can  describe  the  commonest 
occurrence  with  even  an  approach  to  accuracy." — Huxley,  C 

"The  test  of  the  accuracy  and  completeness  of  a  description  is,  not  that 
it  may  assist,  but  that  it  cannot  mislead." —  Wilder,  9,  123. 

Errors  of  personal  equation  are  diminished  by  the  use  of  exact  term& 


f  Perhaps  some  of  our  readers  can  supply  the  source  of  this  aphorism. 
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"  A  name  ie  a  short  inbBtitnte  for  a  defioition,  and  wh«n  no  definition 
ezista,  there  can  be  no  aiaae."'-~Packard  and  Cope,  1. 

"The  one  eawntial  of  naming  ia  that  distinct  objeota  shall  have  distinct 
names ;  and  the  second  essential  is,  that  each  object  or  concept  shall  have 
but  one  name." — Idem. 

"  life  is  too  short  to  spend  in  digging  for  Tnith  with  a  long-handled 
shovel  when  a  trowel  will  serve  the  parpose;  nor  is  it  becoming  that  anj 
nation,  however  wise  and  great,  should  ask  all  the  rest  to  take  their  intel- 
lectual food  with  chop-sticks  of  its  peculiar  pattern." — Wilder,  9,  184. 

"The  personal  convenience  and  preferences  of  all  existing  anatomists 
should  be  held  as  of  httle  moment  as  compared  with  the  advantages  which 
reform  may  ensure  to  the  vastly  more  nnmerons  anatomical  workers  of  the 
future." — Idem,  137. 

Tha  two  followtng  maj  wrve  to  show  tbat  we  bkve  not  been  muniDdfiil  of  the 
dmgew  ud  dlaadvuitagw  of  termiaologioal  chftn^ 

"Nothing  is  more  pernicious  than  to  attempt  to  tamper  with  well- 
nnderstood  and  universally  accepted  symbols." — Anonymoue  Reviewer  ("  The 
Athennnm,"  June  4,  1881), 

"Sa  who,  affected  by  the  eaeoethea  reformandi,  insiata  upon  reform  for 
the  sake  of  an  ideal  perfection,  is  apt  to  appear  as  nothing  better  than  a 
tronblesome  and  nseless  pedant." —  Wilder,  9,  I'ii. 

g  25.  Brief  Statement  of  the  Objects  and  Methods  of  the 
Tenninolosical  Changes  here  made.— To  render  the  VooabaUry  of 
Anatomy  equally  applicable  to  all  Vertebrates,  and  equally  intoUigible  to  all 
Nations. 

To  facilitate  the  Beoognition  of  parts  by  students,  and  lessen  the  tabor 
of  Memorizing. 

To  abridge  the  length  of  Descriptions,  and  at  the  same  time  increase 
tiieir  Accuracy. 

To  include  in  this  Vocabulary,  so  far  as  practicable,  only  such  terms  as  are 
brief,  simple,  exact,  significuit,  of  classical  origin,  and  capable  of  inflection. 

To  propose  as  few  chimges  as  possible,  and  to  introdace  new  names  only 
for  parts  apparently  unknown  or  unnamed  before  [e.  g.,  crista  fornicia),  or 
in  the  place  of  semi-descriptive  appellations  undesirably  long  or  incapable 
of  inflection,  as  e.g.,  cimbia  for  Iractua  transversus  pedttnculi,  porta  for 
foramen  Monroi. 

To  consider  brevity  as  an  especially  desirable  characteristic  of  such  names 
as  are  most  frequently  employed. 

When  a  part  is  known  by  a  descriptive  phrase,  to  select  therefrom  some 
ohaiaoteristio  word  as  the  technical  designation ;  &  g.,  iter  (a  lertio  ad 
ventrieutum  guartttm). 
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When  two  or  more  parts  are  similar^  or  haye  similar  relations,  to  distin- 
guish them  by  joining  to  some  common  title  already  in  use,  prefixes  indica- 
tive of  their  relative  positions ;  e,  g,^  postgenicukUumy  prcBgeniculatum. 

To  shorten  the  names  of  several  parts  by  omitting  the  word  corpus,  and 
using  the  neuter  adjective  as  a  substantive. 

To  keep  modem  usage  and  the  rules  of  classical  etymology  constantly  in 
mind,  but  not  to  be  hindered  thereby  from  the  employment  or  even  the 
formation  of  terms  which  are  eminently  desirable  from  the  practical  stand- 
point. 

To  discard  terms  which  indicate  size,  those  which  refer  to  the  natural 
attitude  of  man  or  animals,  most  vernacular  names,  and  all  names  of  the 
reproductive  organs  which  have  been  applied  needlessly  to  other  parts. 

The  terms  employed  by  anatomists  form  two  divisions :  those  which  indi- 
cate the  position  or  direction  of  organs,  and  those  by  which  the  organs  them- 
selves are  designated.  Since,  also,  writers  have  often  treated  of  them  sepa- 
rately, it  will  be  convenient  here  to  consider  anatomical  toponomy  and 
organonomy  under  distinct  headings. 

§  26.  Designation  of  Organs — Organonymy. — There  are  probably 
few  investigators  or  teachers  of  comparative  anatomy  who  have  not  been 
impressed,  in  some  degree,  with  the  desirability  of  some  modification  of  the 
prevailing  nomenclature  of  organs, — the  "bizarre  nomenclature  of  anthro- 
potomy,"  (Owen,  A,  II,  143) — based  as  it  is  upon  the  peculiar  features  of 
the  human  body,  which  has  been  fitly  characterized,  from  a  morphological 
point  of  view,  as  "  not  a  model,  but  a  monstrosity.'' 

This  impression  may  give  rise  to  special  papers,  like  those  of  Owen,  (166), 
Maclise  (7),  and  Pye-Smith  (1),  or  simply  to  more  or  less  extended  remarks 
upon  the  subject,  with  or  without  the  use  or  presentation  of  new  terms. 

More  than  one  hundred  pages  of  Vicq  d'Azyr's  great  Anatomy  (A)  are 
devoted  to  a  "Vocabulaire  anatomique,  augmente  d'un  grand  nombre  de 
termes  nouveaux." 

In  the  Preface  to  his  ''Anatomic  du  Chat"  (A,  pp.  xiv — xvii),  Straus- 
Durckheim  devotes  several  pages  to  a  discussion  of  anatomical  nomenclature, 
and  the  body  of  the  work  contains  many  original  names.  Professor 
H.  S.  Williams  calls  attention  (A,  Preface),  to  the  "crying  need  of  a  stand- 
ard and  uniform  nomenclature  of  comparative  anatomy." 

In  the  Preface  to  their  recent  account  of  the  morphology  of  the  skull 
(A),  Parker  and  Bettany  say  :  "  It  has  been  attempted  to  narrate  the  facts 
by  means  of  a  consistent  terminology,  amplifying  what  Prof.  Huxley  has  so 
admirably  developed."  Several  of  Huxley's  papers  (as  70),  contain  new 
terms,  most  of  which  have  been  generally  accepted,  and  in  a  greater  or  less 
degree  the  same  is  true  of  the  elder  Agassiz  (A),  Gegenbaur  (59)^  Hseckel 
(A),  Marsh  (1),  and  others. 
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%  27.  Nomina  Impudica. — Several  porta,  especially  of  the  brain,  liavo 
receired  nameB  origin^ly  applied  to  portions  of  the  reprodactive  apparatus 
which  tliej  were  fancied  to  resemble.  While  it  may  perhapa  be  urged  in 
extenuation  that  tV^patrei  it na'omici  entertained  a  notion  as  to  the  representa- 
tion of  the  entire  organism  in  the  brain,  some  of  their  terms  certainly  indicate 
an  entire  freedom  from  apprehension  that  the  mysteries  of  encephalic 
anatomy  ever  would  be  discussed  by  ordinary  mortals,  much  leas  by  women, 
or  under  circumstances  requiring  propriety  of  speech. 

On  the  other  hand,  many  names  of  general  or  special  application  have 
been,  at  times  or  by  certain  writers,  needlessly  applied  to  the  mole  and 
female  organs.  Among  tbe  50-60  medical  synonyms  tor  vviva  are  nnus, 
folliculua,  annulua,  hiatus,  oslium,  sulcus,  Irema,  delta,  cava,  fovea,  mesa, 
porta,  and  fundus.  Among  the  70-80  synonyms  of  penis  are  vomer,  van, 
clavus,  Cauda,  vena,  gladius,  radix,  ramus,  cotumna,  Irabs,  pyramix,  and 
spina.  These  terms  should  not  be  lost  to  clean  anatomical  uses  because 
heedless  or  filthy>minded  writers  have  so  misapplied  them. 

g  28.  ImportaQce  of  Brevity. — As  bos  been  stated,  and  as  will  be 
exemplified  in  the  vocabulary,  we  place  great  stress  upon  brevity  as  a  desira- 
ble characteristic  of  anatomical  terms. 

So  long  as  the  study  of  anatomy  was  nearly  confined  to  members  of  the 
medical  profession,  tbey  being  comparatively  few  in  number,  and,  by  ancient 
tradition  at  least,  not  wholly  averse  to  clothing  their  discourse  in  a 
sesquipedalian  garb  impenetrable  to  the  vulgar  eye,  it  mattered  little  whether 
the  statement  of  a  given  fact  or  idea  required  one  minute  or  live. 

Bat  now,  thanks  to  the  popular  writings  of  Agassiz,  Dana,  Gray,  Darwin, 
Hieckel,  Huxley,  Owen  and  others,  in  so  far  especially  as  they  have  aroused 
a  personal  interest  in  the  problems  of  Evolution,  natural  history  instmctiou 
is  given  systematically  in  all  schools  and  colleges,  and  the  time  secma  to  have 
come  when,  in  the  words  of  the  naturalist  first-named,  "Scientific  truth 
must  cease  to  be  the  property  of  tho  few  ;  it  must  be  woven  into  the  common 
life  of  the  world."  It  is  probable,  indeed,  that  those  who  employ  anatomical 
language  to  a  greater  or  less  extent  at  the  present  day  ore  at  least  one  hun- 
dred times  ae  numerous  as  when  Dr.  Barclay's  praiseworthy  effort  at  reform 
was  received  with  iudifterencc  or  opposition. 

In  our  opinion,  therefore,  the  linglo  namea  troehitcr,  troekin,  epiwndglii»,  and  epUroeb- 
Ua  ire  worlby  of  nloption  in  place  of  the  compoand  tctnna  grtater  and  truer  tuberoiitj/. 
eiCentai  and  intemai  eondj^e  of  tbe  faunieraB.  notwltlistMidlQ);  tlietr  proposer,  Chaaaaier, 
has  bnrdened  tho  myologicfil  divialoo  of  anatom;  with  tho  moat  unwleldly  eet  of  tenna 
that  could  have  been  deviaed. 

§  29.  Technical  Terms.— It  may  bo  asked:  In  tho  face  of  this  rapid 
popularization  of  anatomical  knowledge,  is  it  worth  while  to  introduce,  or 
even  to  retain,  any  purely  technical  terms  ? 
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Apparently  some  German  scientists  have  determined  upon  a  negative 
reply  to  this  inquiry,  and  their  papers,  even  those  of  strictly  scientiflo 
natnre,  teem  with  yemacnlar  words,  and  with  wonderful  compounds 
thereof. 

For  abundant  examples,  the  reader  may  consult  any  '^  Dictionary  of 
German  Medical  Terms,"  as  that  of  Cutter  (A). 

If  this  kind  of  yerbifaction  be  tolerable  under  any  circumstances,  it  cer- 
tainly would  be  justified  by  the  extent  and  importance  of  the  contributions 
to  knowledge  which  appear  first  in  the  German  scientific  periodicals. 

Upon  this  point,  howeyer,  we  can  do  no  better  than  to  quote  the  yery 
recent  judgment  of  one  who  is  at  the  same  time  an  investigator,  a  promoter 
of  ^'the  diffusion  of  knowledge,"  and  an  admirer  of  the  methods  and  results 
of  German  science  :  — 

**  Every  art  is  fall  of  couoeptions  which  are  peculiar  to  itself ;  and»  as  the  use  of  Ian- 
f^uage  is  to  convey  our  conceptions  to  one  another,  language  must  supply  signs  for  those 
conceptions.  Eitlier  existing  signs  may  be  combined  in  loose  and  cumbrous  paraphrases, 
or  now  signs,  having  a  well-understood  and  definite  signification,  may  be  invented. 
Science  is  cosmopolitan,  and  the  difficulties  of  the  study  of  zoology  would  be  prodigiously 
increafied  if  zoologists  of  different  nationalities  tised  different  technical  terms  for  the  same 
thing.  Tliey  need  a  universal  language ;  and  it  has  been  found  convenient  that  the 
language  shall  be  Latin  in  form,  and  Latin  or  Greek  in  derivation." — Hua^,  C,  14. 

Unless  it  can  be  shown  that  there  is  a  distinction  between  the  methods 
of  designating  entire  organisms,  and  the  parts  thereof,  the  foregoing  passages 
should  silence  the  objections  of  those  who  would  haye  us  retain  a  yocabulary 
as  yague  as  was  that  of  Chemistry  in  the  days  of  quicksilyer,  yitriol  and 
copperas — a  yocabulary  which  combines  the  ponderous  stiffness  of  the  clois- 
ter with  the  puerile  yagueness  of  the  nursery.  Tuberculum  bigeminum 
anterius  must  give  way  to  lobi  optidy  or  some  eyen  shorter  term ;  while 
trachea  must  take  the  place  of  windpipe,  weasand,  luftrohre  and  conduU 
cerien. 

Is  it  not  worth  considering,  too,  that  any  ayoidance  of  the  use  of  technical 
terms  is,  after  all,  only  partial  and  delusive?  The  principal  human  organs 
haye,  of  course,  received  popular  names  which  may,  in  great  measure,  be 
applied  to  the  other  Vertebrates,  especially  the  Mammals.  But  there  are 
many  other  organs  of  which  the  butcher  takes  little  or  no  account.  Shall 
we  construct  yernacular  phrases,  and  write  of  the  liver-vein,  the  kidney- 
artery,  the  gullet-nerves ,  and  the  sweetbread-tuhe  f  Unless  we  are  prepared 
to  give  up  such  convenient  and  elastic  terms  as  hepatic,  renal,  pancreatic, 
pulmonary,  cardiac,  etc.,  why  should  not  the  student  be  informed,  at  the 
outset  of  his  anatomical  and  physiological  enquiry,  that  nearly  all  the  divi- 
sions and  appendages  of  the  principal  organs  have  received  titles  deriyed  from 
the  classical  names  of  the  organs  themselves  ?    These  deriyatiyes  and  com- 
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ponodB  would  then  have  some  aigoificance,  instead  of  appearing  like  trouble- 
some  Terbal  oomplications. 

So  too  with  the  names  of  the  variouB  gronpa  of  animals,  nearly  all  of  whioh 
are  based  upon  the  technical  names  for  some  of  the  organs.  The  detcnnined 
"  Ternacnlarist "  maj  delude  himself  with  the  belief  that  he  is  defying  the 
classics  in  calling  Jm/>/<ioxiM  by  the  ntane  Lancelet ;  but  he  cannot  appre- 
ciate the  progresB  or  the  present  condition  of  systematic  zoology  without 
leamiag  that  to  the  same  lowest  vertebrate  have  been  applied  the  terms 
acrania,  leptocarilia,  cirriistomi,  cepkaloc/iorda,  and  pharyngobranchii.  Why 
then  should  he  not  have  been  informed  already  that  cardia,  cirrus,  stoma, 
pharynx  and  branchia  ure  technical  names  for  heart,  gill,  etc.? 

In  short,  while  the  small  beginnings  of  Physiology  and  Zoology  may  be  ac- 
quired by  the  use  of  vernacular  words  alone,  any  considerable  progress  inexact 
knowledge  would  be  escessirely  inconvenient  if  not  impossible,  at  least  with 
the  French  or  English  student,  without  the  aid  of  a  certain  number  of  tech- 
nical  terms. 

Nor  are  these  terms  so  numerous  as  to  constitnte  anything  more  than  a 
purely  senttmental  burden.  As  has  been  well-said  by  one  who  is  in  the 
position  to  recoguize  to  the  full  the  value  of  purely  classical  training,  "  A 
doctor,  lawyer,  or  popular  exiiorter  who  cannot  learn  by  heart,  in  a  week, 
all  the  technical  terms  and  phraaes  of  Latin  origin  which  he  encounters  in 
Ilia  common  professional  occupation,  has  not  wits  enough  for  his  calling." 
Eliot,  1,  359. 

That  there  is  no  inherent  obstacle  to  the  employment  of  technical  terms 
of  classical  derivation  is  shown  by  the  readiness  with  which  such  words  as 
petroleum  and  phylloxera  have  become  domesticated  along  with  the  objects 
which  they  represent  There  are  scores  of  animals,  like  the  Rhiitoceros, 
Hippopotamus,  and  Icfinevmou,  ior  which  there  are  no  Euglish  vernacular 
names  ;  while  the  youngest  student  of  Botany  accepts  Ilepalica,  Anemone, 
and  even  Rhododendron  without  difl&cu\ty  or  hesitation.  Homely  as  it  sounds, 
stomach  is  of  classical  origin,  and  the  use  of  caul  For  omentum,  sweel-bread 
for  pancreas,  or  blind-gut  for  ctecum.  would  surprise  a  class  in  Elementary 
Physiology. 

Even  the  late  Jeffries  Wyman,  who  saw  no  objection  to  forearm,  and 
used  near  rather  than  proximal  for  the  first  row  of  carpalia,  accepted  inter- 
membral  as  "  good,"  and  freely  employed,  if  indeed  he  did  not  originate,  the 
adjective  pretibial,  which  probably  would  have  come  into  general  use  had 
not  the  bone  in  question  proved  to  be  the  hoinologue  of  the  intermedium. — 
(Morse,  18,  13.) 

§  30.  Names  Indicative  of  Relative  Position.— Where  four  or  more 
similar  parts  form  a  series,  they  are  usually  numbered  1,  2,  3,  4,  etc.,  begin- 
ning with  the  one  nearest  the  head,  or  tho  middle  line,  as  the  case  may  be. 
Thus,  of  the  riba,  the  Qrst  is  nest  to  the  neck ;  among  the  several  groups  of 
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vertebrae,  cervical,  thoracic,  and  lumbar,  the  most  cephalic  is  the  first ;  00 
too,  in  tlio  normal  position  of  the  limbs  (to  be  explained  farther  on),  the 
pollex  and  primus  (great  toe)  are  on  the  borders  nearer  the  head,  and  may 
sometimes  be  designated  as  the  first  digit  and  dactyl. 

In  designating  the  fractional  portions  of  the  length  of  a  bone,  the 
proximal  half,  third,  fourth,  fifth,  etc.,  is  the  first ;  the  rest  following  in 
order  toward  the  distal  end. 

When,  however,  the  series  embraces  only  two  or  three  similar  parts,  the 
general  name  for  them  all  has  been  usually  followed  (in  Latin)  or  preceded 
(in  English)  by  some  word  indicative  of  relative  position ;  as,  e.  g.,  processus 
superior,  and  middle  commissure. 

This  plan  effects  a  saving  in  the  number  of  different  words  without  the 
risk  of  ambiguity,  just  as  when  we  say  John  Smith  senior,  junior,  and  third. 
But  all  such  terms  are  open  to  the  objection  of  being  compound,  and  there- 
fore incapable  of  inflection. 

In  some  cases,  therefore,  the  more  general  terms  have  been  combined 
with  the  distinctive  prefixes  to  form  single  words,  like  supraspinafus  and 
mesoglutmis.  Owen  has  also  employed  (A,  III,  519)  postcava  and  prcecava 
and  the  senior  author  has  proposed  (33,  306)  eniopectoralis  and  ectopectoralls, 
and,  more  recently  {9  and  11),  a  series  of  similar  names  for  parts  of  the 
brain ;  e.  g.,  prcBCommissura,  medicommissura,  postcommissura,  etc. 

§  31.  The  Limits  of  Terminological  Change. — As  has  been  stated 
already,  the  modifications  here  proposed  are  intended  to  provide  for  what  seem 
to  be  actual  necessities,  irrespective  of  purely  theoretical  considerations,  and 
of  any  desire  for  a  perfectly  uniform  and  consistent  terminology.  It  may  bo 
well,  however,  to  specify  certain  general  limitations  to  changes  of  anatomical 
nomenclature. 

Priority  is  practically  of  little  moment  in  respect  to  the  names  of  organs, 
since  it  is  usually  difficult  to  ascertain  when  and  by  whom  they  were  first 
applied.  An  example  of  this  is  afforded  by  the  phrase  foramen  of  Monro, 
(Wilder,  5).  Nor,  indeed,  has  priority  always  been  held  sacred  in  systematic 
zoology.  Owen's  "Deinosaurians'*  was  proposed  nine  years  later  than  von 
Meyer's  "Pachypoda;"  yet,  as  stated  by  Huxley  (108,  33),  it  has  been 
retained,  notwitlistanding  the  small  size  of  some  members  of  the  group. 

Etymological  appropriateness  is  sometimes  disregarded,  as  in  the  case 
just  mentioned,  and  in  the  more  familiar  names  Reptiles,  Vertebrates, 
Edentates,  etc.  Prof.  Huxley  has  recently  expressed  the  common  sense  view 
of  the  matter  as  follows : — 

"If  well  understood  terms  which  have  acquired  a  definite  scientific 
connotation  are  to  be  changed  whenever  advancing  knowledge  renders  them 
etymologically  inappropriate,  the  nomenclature  of  taxonomy  will  before  long 
become  hopelessly  burdened."    (C,  16.) 

So,  too,  the  names  of  organs  have  sometimes  been  given  in  reference  to 
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Bome  variable  or  nneEBential  character,  or  have  even  conveyed  an  erroneonB 
idea ;  yet  no  one  now  thinkB  of  discarding  either  rectam,  arteria,  or  carotid. 

Sometimes  even  brevity  and  etymological  accuracy  yield  to  established 
nsage.  The  word  cnbitum,  proposed  by  the  senior  author  in  1872  {10,  81) 
as  the  technical  equivalent  of  fore-arm,  is  both  shorter  than  anlebraebium, 
and  more  in  accordance  vith  its  classical  employment;  but  the  latter  word 
Beeus  to  be'  more  generally  preferred,  and  we  are  ready  to  accept  it 

In  another  case,  even  though  a  new  term  has  not  yet  como  into  general 
use,  a  special  vitality  may  be  imparted  to  it  by  the  authority  of  those  who 
may  have  adopted  it  No  marked  or  persistent  disfavor  is  likely  to  be  shown 
to  terms  which,  like  myelon,  can  claim  Prof.  Owen  as  father,  and  find  a  god> 
father  in  Prof.  Huxley. 

Even  Milne-Edwards,  while  intimating  (A,  XI,  234)  that  anatomical 
nomenclature  has  been  created  in  sufficient  perfection,  frankly  admits  the 
superiority  of  myelon  over  motile  epinilre. 

g  32.  Some  Inconsistencies. — It  will  be  noted  {Fig.  6)  that  wo  have 
refrained  from  giving  technical  names  to  the  membral  arthm  (joints)  or 
have  merely  added  them  in  parentheses. 

This  is  partly  becanse  tho  need  of  names  for  parts  so  familiar  seems  less 
urgent  than  in  tho  cose  of  some  other  organs.  Still,  it  is  certainly  undesir- 
able that  the  carpo-metacarpal  arthroo  should  be  called  wrist  in  man,  and 
knee  in  the  horse,  and  the  chief  cause  of  our  inconsistency  in  this  respect 
has  been  our  inability  to  decide  upon  the  relative  merits  of  the  various 
names  which  might  be  applied.  The  names  suggested  arc  those  which  were 
proposed  by  the  senior  author  in  1871  (10,  21-24) ;  bnt  they  do  not  appear 
to  have  been  adopted  to  any  considerable  extent 

Strict  logical  consistency,  also,  would  impel  us  to  substitute  enloscapular 
for  subscapular  in  the  designation  of  a  fossa  and  muscle  of  the  scapula ;  so 
too,  supraspinous,  stipraspinatus,  i'lfraspinous,  and  infraspinatus,  should 
be  praspinatus,  etc;  notwithstanding  the  demands  of  consistency  and 
logic,  and  the  example  of  Owen  (A,  III,  44),  we  decline  to  interfere  with 
these  brief  and  old-established  titles  of  well-known  poxts. 

Farther  iaformation  coacemlng  tho  changes  In  tlio  Dtmea  of  orsana  trill  be  given  in 
the  lodes  dnd  in  tha  Lista  imd  Tables  of  namoa  iu  the  nevern]  cliapters. 

It  will  be  noted,  also,  that  of  tho  two  Latin  names  for  heart  we  have 
adopted  the  longer  cardia,  rather  than  tho  shorter  cor.  This  is  because 
derivatives  and  compounds  of  the  former  are  by  far  the  more  numerous  and 
familiar.  Hence  the  selection  is  really  in  accordance  with  the  more  general 
principle  that  all  measures  of  reform  should  have  regard  to  the  practicabilih/ 
ae  well  as  the  abstract  suitability  of  a  change. 

The  case  with  stomach  is  less  simple;  although  the  word  is  directly 
derived  from  the  Greek  oriiiiax'K,  it  is  practically  a  vernacular  temi,  while 
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most  of  the  deriyatives  and  compounds  are  formed  from  the  Latin  gasier. 
Perhaps  we  should  have  adopted  the  latter  as  the  technical  designation  for 
the  organ. 

§  33.  Names  and  Abbreviations  on  the  Figures. — Whatever  may 
be  the  practice  of  different  writers^  probably  all  will  agree  that  figures  for  the 
information  of  students,  and  especially  such  as  are  to  be  used  in  dissection, 
are  more  helpful  if  the  following  conditions  are  observed: — 

1.  So  far  as  possible,  the  technical  names  of  the  parts  should  be  written 
upon  the  parts  themselves. 

2.  Where  there  is  not  room  for  the  names  upon  the  figure  itself,  they 
should  generally  be  written  at  the  side,  and  connected  with  the  parts  by 
distinct  lines. 

3.  When  abbreviations  are  employed,  they  should  be  of  the  technical 
rather  than  of  the  vernacular  terms,  and  should  be  uniform^  at  least  for  all 
figures  of  the  same  organ  or  region. 

Whoever  examines  the  figures  in  the  present  work  will  see  that  an 
attempt  has  been  made  to  conform  to  the  above  named  conditions.  That 
success  has  been  only  partial,  will  be  at  once  anticipated  and  excused  by  all 
who  have  undertaken  the  same  task.  The  need  of  abbreviation  was  greatest 
with  the  brain,  where  many  distinct  parts  are  crowded  within  a  small  space. 
Here,  as  a  rule,  only  names  of  more  general  application,  such  as  Fissura, 
Gyrus,  Sulcus,  etc.,  and  their  abbreviations,  have  been  commenced  with 
capitals ;  but  this  distinction  has  not  been  observed  in  all  other  cases. 

In  the  explanations  of  the  figures,  the  abbreviations  are  given  in  alpha- 
betical order. 

§  34.  Terms  of  Position  and  Direction — Toponymy. — Like  other 
solids,  the  body  of  an  animal  has  six  general  aspects. 

As  with  other  elongated  solids,  these  aspects  are  two  ends  and 
four  sides. 

Were  the  body  simply  a  mass  of  homogeneous  material,  like,  for 
example,  an  oval  of  wood,  the  supporting  side  would  be  called  the  bottom, 
and  described  as  the  lower  side;  the  opposite  side  would  then  be  upper,  and 
be  called  top  ;  of  the  two  other  sides,  either  might  bo  called  ingM,  and  the 
opposite  would  then  be  Uft;  finally,  either  of  the  two  ends  might  be 
named  front,  and  the  other  end  would  then  be  known  as  ba^h.  To  indicate 
the  two  ends  as  anterior  and  posterior,  and  the  top  and  bottom  as  superior 
and  inferior,  would  render  only  more  evident  the  fact  that  the  various 
aspects  of  the  mass  are  determined  and  named  according  to  their  relations 
to  the  observer,  or  to  the  surface  of  the  earth. 

But  with  the  animal  body,  at  least  the  body  of  the  adult  vertebrate, 
there  arc  constant  and  more  or  less  marked  distinctions  between  the 
opposite  ends  and  sides,  so  that  these  various  aspects  have  fixed  and  definite 
relations  to  one  another  and  to  certain  other  objects  or  influences. 
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Food  and  drink  arc  received  at  ooe  end  of  the  body,  and  the  organs  ot 
special  Beuae  arc  there  located.  Botveen  one  of  the  sides  and  the  nenoag 
cord  known  as  the  myelon  or  spinal  cord,  thoro  always  intervenes  a  snbcylin- 
drical  rod,  usnally  of  bone  or  cartilage,  the  Columna  veriebrtUis,  or  spitml 
column,  while  the  opposite  side  is  not  so  separated  from  the  myelon.  The 
two  remaining  sides  differ  less  from  one  another,  but  distinctions  have  been 
observed,  some  of  which  have  been  conunented  upon  by  tlie  senior  aathor 
in  papers  13,  12,  13,  and  IS. 

It  is  obvious  that  the  comparison  of  the  corresponding  aspects  in  different 
animals  will  be  more  easily  made  and  more  instructive,  if  the  animals  can  be 
placed,  actually  or  ideally,  in  some  common  position,  and  if  the  aspects  can 
bo  called  always  by  the  same  names. 

§  35.  The  Normal  Position  of  the  Body.— Taking  as  the  natnral 
attitndo  of  an  animal  that  which  it  assumes  in  ordinary  locomotion,  there 
are  wide  differences  among  Vertebrates.  The  head  of  man  points  directly 
away  from  the  curtfa,  and  the  longitadiual  axis  of  the  body  forms  a  right 
angle  with  its  surface ;  with  the  gorilla  and  some  other  apes  the  axis  is 
slightly  inclined  ;  with  birds  it  forms  a  smaller  angle  with  the  supporting 
surface;  but  with  the  larger  number  of  vertebrates  the  body  is  nearly  or 
quite  horizontal. 

As  the  question  is  entirely  one  of  bodily  organization,  and  has  no  refer- 
ence to  mental  or  spiribual  preeminence,  there  never  has  been  made  any 
serious  objection  to  regarding  the  normal  position  of  vertebrate  animals 
as  that  of  the  majority  of  them,  in  which  the  body  axis  is  horizontal,  and 
the  aspect  nearer  the  earth  is  that  which  is  separated  from  the  myelon  by 
the  Columna  vertebralis. 

g  36.  DesignatioD  of  the  Aspects.— Instead,  however,  of  applying 
to  the  various  aspects  names  naturally  snggested  by  the  parts  themselves, 
irrespective  of  the  particular  attitude  assumE'd  by  the  animal,  anatomists, 
probably  inflaenced  by  the  greater  practical  importance  of  the  human  body, 
have  nlmost  universally  employed  terms  which  are  strictly  applicable  only  to 
man  in  the  erect  attitude.  lu  order,  therefore,  that  a  comparison  might  be 
instituted  between  corresponding  parts  of  man,  a  cat  and  a  fish,  it 
was  necessary,  at  least  constructively,  to  erect  the  two  latter  upon  their 
tails. 

Notwithstanding  the  logical  inconsistency  of  Buch  a  course,  and  the  risk 
of  misunderstandings,  no  effort  at  reformation  seems  to  have  been  made 
until  early  in  tho  present  century,  when  Dr.  Barclay,  the  anatomical  pre- 
ceptor of  Professor  Owen,  published  a  little  volume  (A)  entitled :  "  A  New 
Anatomical  Nomenclature,  relating  to  the  Terms  which  are  expressive  of 
Position  and  Aspect  in  tho  Animal  System." 

§  37.  The  key  note  of  Barclay's  view  of  the  subject  is  struck  in  the 
following  paragraph : — 
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**  The  Tague  ambi^itj  of  such  tenns  as  superior,  inferior,  anterior^  posterior,  etc, 
must  have  been  felt  and  acknowledged  by  every  person  the  least  Tersant  with  anatomical 
description." 

Some  of  Barclay's  new  terms  have  been  occasionally  used  by  Owen,  but 
most  of  his  contemporaries  and  immediate  successors  seem  to  have  been  quite 
indifferent  to  his  suggestions,  and  only  within  a  comparatiyely  few  years  has 
the  subject  again  received  attention. 

Dunglison  admits  (A,  61)  that  "  Great  confusion  has  prevailed  with 
anatomists  in  the  use  of  the  terms  before,  behindy  etc."  Spitzka  forcibly 
states  (I,  75,  note  1)  the  objections  to  the  use  of  anterior,  etc.,  and  refers 
(7, 165)  to  the  gradual  disuse  of  the  equivalent  German  terms  by  Henle, 
Gudden  and  others ;  more  exact  terms,  also,  are  occasionally  employed  by 
several  writers  who  do  not  explicitly  condemn  tlie  current  toponomy;  Goues, 
1,  150;  Cleland,  1,  170;  Gegenbaur,  A,  491;  Eolleston,  B,  33,  note; 
Huxley,  2. 

In  previous  publications  (A,  69,  and  1,  fere)  Mivart  more  or  less  consist- 
ently discards  anterior  and  posterior,  and  his  recent  work  (B,  258,  note,)  cha- 
racterizes them  as  **  Unfortunate  as  applied  to  a  quadruped  like  the  cat.** 

Finally,  the  need  of  a  radical  '^change  of  base"  has  been  proclaimed  in 
one  of  the  very  strongholds  of  anthropotomy :  — 

**  Now  that  the  more  extended  study  of  comparative  anatomy  and  embryonic  develop- 
ment is  largely  appUed  to  the  elucidation  of  the  human  structure,  it  is  very  desirable  that 
descriptive  terms  should  be  sought  which  may,  without  ambiguity,  indicate  position  and 
relation  in  the  organism  at  once  in  man  and  animals.  Such  terms  as  cepJuUic  and  caudal, 
d</rsat  and  ventral,  etc,  are  of  this  kind,  and  ought,  whenever  this  may  be  done  con- 
sistently with  sufficient  clearness  of  description,  to  take  the  place  of  those  which  are  only 
applicable  to  the  peculiar  attitude  of  the  human  body." — Quain,  A,  i,  6. 

This  is  certainly  explicit  as  to  the  principle  involved,  and  it  is  to  be 
hoped  that  later  editions  of  this  standard  Human  Anatomy  may  display  its 
practical  application  to  the  body  of  the  work. 

The  ambiguity  here  alluded  to  is  not  merely  hypothetical.  In  a  recent 
work  (Mivart,  B)  the  M.  sterno-mastoideus  is  described  (p.  134)  as  arising 
"  beneath  the  anterior  part  of  the  pectoralis  major,**  but  on  p.  145  a  part  of 
the  M.  ectopectoralis  is  said  to  arise  "  beneath  the  manubrium  [praester- 
num].'*  In  the  former  case  beneath  means  entad  of  or  dorsad  of  while  in  the 
latter  the  same  word  signifies  ectad  of  or  ventrad  of  The  experienced 
human  or  comparative  anatomist  may  know  what  is  intended,  and  the  con- 
text would  enable  any  one,  with  a  little  study,  to  determine  the  matter  by 
exclusion  ;  but  there  are  so  many  instances  in  which,  by  reason  of  the  ab- 
sence of  planes  and  straight  lines,  the  context  must  be  depended  upon  in  a 
greater  or  less  degree,  that  needless  ambiguities  should  be  avoided. 

The  foregoing  illustration,  however,  by  no  means  exhausts  the  list  of 
possible  ambiguities.    In  the  normal  position  of  a  vertebrate,  the  heart  is 
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beneath  the  Columna  vertebralis;  in  the  natural  attitude  of  man,  it  is 
beneath  the  bifurcation  of  the  trachea;  in  the  position  in  which  both  man 
and  quadrupeds  are  commonly  dissected,  the  heart  is  beneath  the  sternum  ; 
finally,  it  may  be  said  to  be  beneath  the  rih^  or  the  MM,  intercosfales  in  the 
sense  of  being  covered  by  them.  The  single  English  word  here  means  suc- 
cessively ventrad  of,  caudad  of,  dorsad  of,  and  entad  of  the  organs  on  four 
different  sides  of  it.  Whatever  may  bo  thought  best  by  the  writers  of  de- 
scriptions for  advanced  students,  we  hold  that  the  use  of  such  terms  in  a 
work  expressly  designed  for  beginners  would  be  little  else  than  a  self-stulti- 
fication of  its  authors  and  a  mockery  of  its  readers. 

§  38.  The  Intrinsic  Toponymy.— Following  the  suggestion  of  Bar- 
clay, and  the  more  or  less  consistent  example  of  the  other  writers  above 
named,  we  shall  wholly  discard  all  terms  which  *^  contain  an  allusion  to  the 
situation  of  different  objects,  as  they  stand  with  respect  to  the  heavens  and 
the  earth  ;"  and  shall  designate  the  aspects  and  regions  of  the  body  by  terms 
derived  from  names  which  have  been  applied  to  the  parts  themselves.  Uenee 
we  shall  speak  of  the  cephalic  and  the  caudal  ends  or  aspects  or  regions  ;  of 
the  dorsal  and  ventral  aspects  or  regions ;  and  of  the  deztral  and  siniatral 
aspects  and  regions. 

Such  terms  constitute  a  Toponvmical  Vocabulary  which  is  based  upon 
intrinsic  instead  of  purely  extrinsic  and  accidental  relations. 

§  39.  Cephalic  and  Caudal. — Barclay  proposed  the  words  atlantal 
and  sacral  for  the  designation  of  the  position  of  parts  lying  toward  the  head 
or  the  tail  in  reference  to  an  imaginary  plane  dividing  the  body  at  about  the 
middle  of  its  length. 

In  many  of  the  lower  vertebrates,  however,  there  is  no  distinct  atlas  or 
sacrum,  and  in  any  case  these  terms  would  not  apply  strictly  to  parts  beyond 
the  bones  in  question  ;  hence  Barclay  devised  for  the  head  an  entirely  new 
set  of  terms,  inial,  glabellar ,  etc.  So  far  as  we  know,  atlantal  and  sacral 
occur  only  in  the  writings  of  Owen  (A,  III,  619)  and  Turner  (i,  819). 

Thacher  has  employed  (i,  282  and  292)  orad  as  both  adjective  and 
adverb,  but  the  correlative  aborad,  which  might  have  been  expected,  has  not 
been  observed  by  us  in  his  papers. 

Cephalic  and  caudal  are  employed  by  Cleland  (J),  and  are  recommended 
by  Quain  as  stated  above.  Their  signification  is  obvious,  and  practically 
there  seems  to  be  no  serious  objection  to  their  use,  although  it  is  possible  to 
imagine  cases  where  some  ambiguity  might  arise  from  the  fact  that  each  is 
employed  in  two  senses,  the  one  relative,  and  the  other  absolute.  For 
example,  in  the  absolute  sense,  only  the  vertebrae  of  the  tail  are  caudal; 
but  relatively,  cawrffl/  may  be  used  to  designate  one  or  more  vertebrae  in  any 
part  of  the  series,  which  are  situated  nearer  than  others  to  tiie  caudal  end  of 
the  body.  So  too,  we  may  speak  of  the  caudal  aspect  of  the  skull,  or  of  the 
cephalic  members  of  the  series  of  caudal  vertebrae. 
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§  40.  Dorsal  and  Ventral. — By  their  derivation^  and  by  their  appli- 
cation to  distinctly  differentiated  and  universally  recognized  regions,  these 
two  terms  arc  perfectly  acceptable  so  far  as  the  vertebrates  are  concerned. 

Should  the  alleged  oorrespondence  of  the  ventral  region  of  the  Vertebrate  with  the 
ti'rgal  region  of  the  Arthropod  prove  to  be  one  of  true  homology,  it  may  be  desirable  in 
time  to  discard  dorsal  and  ventral  for  more  suitable  terms,  but  for  the  present,  if  on 
practical  grounds  alone,  it  seems  well  to  retain  them. 

As  stated  above,  these  are  among  the  terms  recommended  in  Quaiu,  and 
they  have  been  somewhat  generally  employed  by  anatomists ;  Huxley,  A,  1 
et  seq, ;  Owen,  A,  III,  3  ;  Sanders,  1 ;  Hadlich  i,  97,  note ;  Mivart,  A,  G9, 
B,  2G3  and  i,  fere. 

To  avoid  ambiguity,  it  will  be  better  to  employ  dorsal  only  in  the  sense 
here  indicated,  and  to  characterize  the  costiferous  vertebraB  as  thoracic. 

§41.  Dextral  and  Sinistral.  —  These  are  simply  more  technical 
equivalents  of  the  English  right  and  left.  Ko  objection  has  been  made  to 
them,  or  substitutes  offered  for  them. 

§  42.  Lateral. — ^Usually  the  two  sides  are  so  similar  that  what  is  true 
of  the  one  is,  approximately  at  least,  true  also  of  the  other.  Hence  it  is 
often  desirable  to  employ  a  general  term  applicable  to  either  or  both  the  right 
or  the  left.  Such  a  term  is  lateral,  the  derivation  of  which  properly  indi- 
cates the  fact  that,  as  compared  with  the  two  ends  or  the  top  and  bottom, 
the  riglit  and  the  left  are  the  sides.  Lateral  is  therefore  a  more  general 
term,  while  dextral  and  sinistral  are  specific. 

§  43.  Mesal. — In  the  restricted  literal  sense  of  entering  into  the  com- 
position of  the  head  or  the  tail,  certain  parts  may  be  said  to  be  absolutely 
cephalic  or  caudal ;  but  in  most  cases  these  terms,  like  dorsal  and  ventraHj 
merely  indicate  a  greater  proximity  of  the  part  so  characterized  to  one  or 
tliQ  other  of  the  four  aspects  in  comparison  with  some  other  part,  named  or 
implied.  Even  when  used  in  an  apparently  absolute  sense,  they  are  really 
relative  terms. 

This  is  because  there  has  not  been  detected  any  structural  line  or  plane 
of  demarcation  between  the  two  ends  of  the  body,  or  between  the  back  and 
the  belly. 

But  with  right  and  left,  the  case  is  different  The  right  eye  and  the 
right  kidney  arc  not  simply  nearer  than  the  left  to  the  right  side  or  aspect 
of  the  body  ;  they  also  form  parts  of  the  right  half  of  the  body,  and  this 
half,  notwithstanding  the  numerous  instances  of  continuity,  is  so  readily 
distinguishable  from  the  left,  that  one  may  almost  describe  the  body  as  if  it 
were  formed  by  the  union  of  two  pieces,  similar,  but  reversed  in  form  and 
position. 

The  plane  of  junction  of  the  right  and  left  sides  is  at  or  near  the  middle 
of  the  body,  and  has  been  known  as  the  middle  or  median  plane,  a  longi- 
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tndiual  line  therein  being  called  o,  middle  or  median  line.  But  since  certain 
parts  lie  upon  or  cross  this  plane,  and  since  it  is  somotimes  desirable  to 
speak  of  lateral  part«  as  more  or  less  near  it,  Barclay  proposed  (A,  121) 
for  it  the  single  word  meston. 

We  Iisve  not  met  with  this  word  in  other  vritinga,  although  mesial  and 
mesiad  are  not  infrequent. 

NcTerthcless,  it  Becms  desirable  to  designate  this  middle  plane  by  a  single 
word  which  is  at  once  significant,  short  and  capable  of  inflection. 

Sach  a  word  is  meson,  from  the  Greek  t6  ftiaov,  the  middle,  equivalent  to 
the  more  ponderous  Latin  mediiuUium.  This  word  and  its  derivatives  were 
proposed  (fl)  by  the  senior  author. 

For  convenience,  any  point  ur  line  therein  may  be  called  meson,  but  the 
lines  most  frequently  referred  to  in  description  constitute  the  dorsal  and 
ventral  borders  of  the  plane,  and  may  bo  known  as  dorsimeson  and  ventri- 
meson  respectively. 

To  avoid  ambiguity,  it  would  be  well  to  employ  mesal  and  its  derivatives 
only  in  reference  to  the  meson ;  intermediate  (middle)  may  then  be  applied 
to  the  second  of  any  series  of  three  siiuilar  parts;  wbJlo  mnffo/  could  be 
used  in  reference  to  the  digitus  medius. 

g  44.  Convenient  mddiUons  to  the  vocabulary  of  toponyrav  would  be  terms  of  tingle 
wordH,  correipoDding:  vritli  meaon,  but  indicating  ivspectivelj'  the  dorwil,  ventral  and  other 
oapecta  of  the  bodj.     Wo  refrain,  howevur,  from  making  an;  aiiecific  eoggeaiioQ. 

§  45.  DesignatioD  of  the  Reg:ion5  of  the  Limbs.— The  body  us  a 
whole,  with  the  cat  an  with  most  vertebrates,  consistB  of  two  general 
(hviaioia,  axial  anA  appendicular ;  the  former  is  the  body  pro/)er  or  soma; 
the  latter  are  the  limbs  or  membra. 

On  account  of  the  approximately  vertical  position  of  the  arms  and  legs 
in  the  natural  attitude  of  man,  their  attached  and  free  ends  had  been  called 
superior  and  inferior,  or  upper  and  lower. 

For  these  terms,  as  inapplicable  to  the  limbs  of  many  animals  (fishes  and 
turtles,  etc.),  as  are  the  terms  anterior  and  posterior  (in  the  anthropic  sense) 
to  the  rest  of  thetr  bodies,  Barclay  wisely  substituted  proximal  and  distal, 
which  have  been  very  generally  adopted. 

We  speuk,  therefore,  of  the  attached  end  of  any  appendage,  as  limb,  ear, 
barbel,  tentacle,  horn,  spine,  as  the  proximal  end,  its  free  or  unattached 
extremity  being  in  like  manner  called  distal.  The  same  terms  apply  Uy  the 
corresponding  ends  of  the  segmentij,  bones  and  muscles  of  these  appendages. 

As  has  been  well  remarked  by  Mivart  (ii,  509),  "The  tail,  to  a 
certain  extent,  partakes  of  the  natures  of  both  the  fnmk  and  tlic  lirabs. 
It  is  like  the  limbs  in  thnt  It  is  solid,  that  it  contains  no  budy-cavity, 
and  is  not  traversed  by  the  alimentary  canal,"  Still,  the  tail  is  really 
a  division  of  the  soma,  and  its  two  ends  should  be  designated  as  cephalic 
and  caudal. 
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Barclay  seems  Dot  to  have  concerDed  himself  for  other  than  English  users  of  his  new 
terms,  and  wo  can  only  conjecture  what  he  would  have  made  the  classical  forms  of 
proximal  and  distal.  Following  analogy,  they  may  be  rendered  proxinuUis  and  dutkUu, 
though  no  such  Latin  words  exist. 

For  the  four  other  aspects  (borders  or  sides)  of  each  limb,  Barclay 
proposed  the  terms  ulnar,  radial,  anconal  aud  thenar,  tibial,  fibular, 
rotular  and  popliteal. 

These  have  been  empbyed  to  some  extent  by  later  writers,  but  they  are 
open  to  at  least  three  objections :  they  are  specific  instead  of  general ;  the 
bones  from  which  they  ai'o  derived  are  not  recognizable  in  "fishes;"  with 
many  mammals,  the  ulna  and  radius  are  crossed  instead  of  parallel,  aud  with 
some  the  ulna  and  tibia  are  but  slightly  developed. 

Huxley  and  some  other  English  anatomists  have  employed  the  general 
terms  preaxial,  postaxial,  epaxial,  and  hypaxial.  But  these  words  are  liable 
to  misconception  because  axial  has  been  used  already  in  reference  to  not 
only  the  axis  vertebra,  but  also  the  entire  skeleton  of  the  trunk  as  contra- 
distinguished from  that  of  the  limbs. 

Perhaps  the  chief  objection  to  all  these  terms  is  that  they  are  not  really 
necessary,  and  introduce  undesirable  verbal  compUcations. 

The  limbs  are  certainly  part  of  the  body,  and  whether  or  not,  as  held  by 
Thacher  (1)  aud  Mivart  (1),  they  are  essentially  and  primarily  only  isolated 
and  differentiated  portions  of  continuous  lateral  fold,  there  seems  to  be  a 
general  assent  to  Huxlej'^s  proposition  (4)  that,  for  comparison,  the  limbs 
should  be  regarded  as  extended  laterad  at  right  angles  with  the  soma. 

Hence  it  seems  to  us  most  natural  to  apply  to  the  aspects  of  the  limbs  the 
same  terms  which  are  applied  to  the  corresponding  regions  of  the  soma. 
Thus  each  limb  presents  a  dorsal  and  a  ventral  aspect,  a  cephalic  and  caudal 
aspect,  and  a  proximal  and  distal  end. 

§  46.  Terms  of  General  Application  to  the  Whole  Body.— Central 
and  peripheral  were  proposed  by  Barclay,  and  have  been  very  generally  used 
by  anatomists.  They  are  especially  applicable  to  the  parts  of  the  nervous 
and  vascular  systems,  since  the  vessels  and  the  nerves  may  be  said  to  radiate 
from  or  converge  to  the  heart  and  the  myelencephalon  (cerebro-spinal  axis) 
as  anatomical  and  physiological  centers. 

Barclay  also  recognized  the  need  of  terms  denoting  nearness  or  remote- 
ness with  respect  to  the  surface  of  any  part  of  the  body,  and  proposed  dermal 
in  the  one  case,  central  doing  duty  also  in  the  other. 

Most  anatomists,  however,  have  contented  themselves  with  the  older 
words,  outer  and  inner,  superficial  and  deep,  svblime  and  profound. 

Of  these  terms,  three  are  incapable  of  inflection  ;  all  are  very  commonly 
employed  in  a  metaphysical  sense,  and  are  therefore  more  or  less  ambiguous; 
while  the  last  two  aro  quite  inai)propriate  to  the  insignificant  structures 
which  they  are  often  associated. 
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The  need  of  other  terms  than  those  in  use  was  so  generally  and  so 
strongly  felt  among  the  students  in  the  Anatomical  Laboratory  of  Goioieli 
University  that  the  suggestion  to  employ  ental  and  ectal  was  welcomed,  and 
they  were  published  in  the  article  (f>)  already  mentioned.  Derived  respec- 
tively from  ivTo^  and  Ur6q  their  significance  is  obvious,  while  their  brevity 
and  capacity  for  inflection  will  probably  commend  them  to  accurate  working 
anatomists. 

Both  words  are  already  familiar  in  the  words  eciozoa,  entozoa^  enioplic, 
entoglutmuSy  ectogluimus,  etc.  As  a  rule,  it  will  probably  be  well  to  employ 
them  in  reference  to  lamina  or  surfaces. 

§  47.  Inflections. — Barclay  proposed  that  the  various  adjective  forms 
should  be  converted  into  adverbs  by  substituting  for  the  ending  al  the  let- 
ters ad,  the  Latin  equivalent  of  the  English  ward.  Thus  dorsal,  ventral, 
dextral,  sinistral  and  lateral  became  dorsad,  ventrad,  dextrad,  sinistrad,  and 
laterad.  Substituting  mcsal  for  mesial,  and  cephalic  and  caudal  for  atlantal 
and  sacral,  we  have  in  addition  the  terms  mesad,  cephalad  and  caudad. 

Proximal,  distal,  ental  and  ectal  are  readily  converted  into  the  adverbs 
proximad,  distad,  entad  and  ectad. 

For  example,  the  dura  (mater)  may  be  described  as  ectad  of  the  brain, 
but  entad  of  the  cranium.  A  part  may  be  divided  by  cutting  either  ecto-entad, 
from  without  inward,  or  ento-ectcul,  froni  within  outward. 

The  adverbial  forms  occur  less  frequently  than  the  adjectives,  but  dorsad 
is  used  by  Huxley,  as  reported  in  Nature,  Jan.  6,  1881,  p.  281,  and  this 
together  with  ventrad  and  mesiad  are  systematically  employed  by  Mivart  iu 
a  recent  paper,  {!,)  although  not  in  his  latest  work  (B). 

§  48.  Use  of  the  Prepositions  Of  and  From.— 0/  is  used  with 
terms  of  relative  position,  when  the  verbs  to  be  or  to  lie  are  expressed  or 
understood.    Thus  we  say,  the  elbow  is  distad  of  the  shoulder. 

From  is  used  with  active  verbs  implying  extension  or  passage  from 
one  point  to  another;  thus,  the  myelon  extends  caudad  from  the  brain;  the 
humerus  extends  distad  from  the  shoulder,  etc. 

§  49.  Limitations  to  Accuracy. — The  use  of  the  terms  above 
enumerated  certainly  renders  it  possible  to  be  more  definite  in  description. 
Yet  absolute  accuracy  and  exactness  are  often  unattainable,  with  an  animal 
like  the  cat,  where  there  are  few  plane  surfaces  or  straight  lines.  It  often 
becomes  necessary  to  designate  the  relative  positions  of  two  parts,  or  the 
direction  of  a  line  upon  a  more  or  less  curved  or  undulating  surface.  For 
example,  on  Fig,  7  representing  approximately  the  outline  of  a  transection 
of  the  body,  the  point  a  is  obviously  lutcrad  of  the  point  J.  So  too,  the 
point  c  is  dorsad  of  the  point  d.  But  the  point  c  may  be  described  as 
latero-ventrad  of  b,  or  dorso-mesad  of  d;  it  would  seldom  happen,  however, 
that  the  curvature  should  bo  equal  on  both  sides,  and  usually  the  needed  qual- 
ification would  be  supplied  by  the  context. 
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§  50.  DeriTatives. — ^With  derivatiye  words  the  connecting  vowel  is  commonly  »; 
e.  g„  alipes,  clatiger,  fatifer,  fidicen,  fiuetigerui,  deeimanua,  neurilemma,  and  xiphietemum. 
But  classical  exceptions  are  muhmedicus,  quadrupedaSf  noctuvigilue,  and  deeumanus.  In 
common  English  and  scientific  terms  of  Latin  or  Greek  origin  the  o  is  common ;  e.  g.^ 
ambodexter,  bnrgomcuter,  gastrotomy^  termonologff,  ventroinguinal,  kUeroflexian,  mucopuro- 
Unt,  vasamotor,  curvograph,  neuroglia,  oeulapinal,  pleuroperitoneal,  xiphoiura,  eeptopyra, 
hemoglobin,  cephalotribe,  etc.     Rarely  is  it  «  as  in  eeneeection. 

Both  analogy  and  euphony  lead  one  to  use  the  i  when  the  first  part  of  the  word  is  of 
Latin  origin,  and  the  o  with  the  Greek. 

Hence  we  have  dorsimeson,  venlrimesoUy  darsicumheni,  laterieumbent,  dextriflexion, 
Hnietrivereion,  eephaloduetian,  caudiduetion,  etc.  Y 

§51.  Compound  Words. — The  two  Latin  compounds  known  to  us  are  veneri-tagtu 
and  veeti'contubemium.  The  following  common  or  technical  English  compound  words 
are  selected  from  Webster's  English  Dictionary,  or  the  Medical  Dictionaries  of  Dungliaon, 
or  Littre  et  Robin,  or  from  the  writings  of  Barclay,  Humphrey  (E),  and  Straus-Dnrckheim: 
Anglo-Saxon,  concavo-convex^  dextro-gyrate,  ventro-appendietUar,  coeto-vertebral,  coelo- 
alar  is,  cnndo-pedal,  osseo-etUaneous,  occipitO'acapularis,  dorso-lateral,  meeo-dorsal,  etemo- 
clavicular,  claco-cucuUaire,  clavi-Hemal,  elavio-humeralie.  By  analogy  with  the  foregoing, 
compound  tcnns  of  direction  should  read  dono- central,  caudo-cephalie,  meeo-lateral, 
sinUtro-cephalic,  etc. 

§  52.  Combination  of  Words. — ^The  names  of  two  or  more  organs  or  tissues  may 
be  conjoined  like  the  words  for  regions ;  thus  we  say  musculo-tendinovs,  or  gaUro-Tiepatie. 
But  the  names  of  organs  are  never  combined  with  the  names  of  regions  ;  hence  such  a 
term  as  dorso^gaetric  does  not  occur. 

§  53.  Hybrid  Words.^Some  of  the  terms  already  mentioned  are  formed  by  the 
union  of  Latin  with  Greek  words;  e.g.,  doraimeson,  meio- lettered,  and  caudo-cephalie; 
several  others  are  likely  to  be  employed;  e.  g.,  claro-maetoideus,  and  felitomy. 

Beyond  the  occasional  intimation,  in  the  dictionaries,  that  a  term  is  hybrid,  the 
subject  seems  to  be  ignored,  and  it  might  fairly  be  inferred  that  literary  authorities 
entertain  one  or  the  other  of  two  opposite  convictions :  either  mongrel  words  are  verbal 
monstrosities  which  will  be  shunned  instinctively  by  all  well-regulated  minds,  or  there 
is  no  more  serious  objection  to  their  use,  or  even  their  creation,  than  to  the  employment, 
or  even  the  production,  of  mules,  or  the  mixed  varieties  of  grapes  and  roses. 

However  this  may  be,  the  fact  is  that  the  Latin  and  the  Greek  tongues  have 
united  to  form  the  following  nine  hybrids  which  may  be  found  in  Latin  writings: 
anticalo,  biclinium,  cryptoportictis,  dentarpnga,  epitogium,  monosolis,  monoloris,  peeudo- 
flacvs,  and  paeudo-urbanua.  Of  these,  the  third  only  occurs  with  any  degree  of 
frequency. 

Whoever  will  spend  the  time  to  look  through  an  Unabridged  Dictionary  of  the 
English  language — and  the  interest  as  well  as  the  instruct! ven ess  of  such  a  search  can 
hardly  be  realized  by  those  who  use  the  volume  only  for  occasional  reference— will  find 
that,  after  excluding  the  twenty-five  or  more  words  ending  with  meter,  which  may 
perhaps  be  derived  directly  from  the  Latin  form  metrum,  there  are  more  than  one  hundred 
hybrid  words,  many  of  them  in  good  standing.  Many  more  are  to  be  gleaned  from  the 
Dictionaries  of  Medicine  and  the  other  Arts  and  Sciences. 

Nevertheless,  it  is  probable  that  a  due  regard  for  the  feelings  of  the  classical  purists 
in  whose  eyes  language  was  not  made  for  man,  but  rather  man  for  language,  will  lead 
scientists  to  refrain  from  the  introduction  of  mongrel  terms  when  others  will  serve  the 
purpose,  and  we  shall  be  pleased  to  receive  suggestions  leading  to  the  substitution  of 
wholly  unobjectionable  words  for  any  of  the  hybrids  which  may  occur  in  the  present  work. 
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Practical  Application  of  the  Foregoing  Considerations  in  the 
Designation  of  Some  Parts,  and  in  the  Indication  of  their  Relative 
Position  and  Direction. 

§  54.  The  Primary  Divisions  of  the  Body.— Soma  and  Mem- 
bra.— The  entire  body  of  a  normal  and  complete  Vertebrate  presents  a 
principal  axial  portion^  and  an  appendicular  portiotiy  the  arms  and  legs, 
which  may  be  spoken  of,  collectively,  as  the  limbs  or  membra. 

Neither  the  classical  nor  the  Ternacular  terms  for  these  divisions  have 
been  used  with  desirable  exactitude,,  With  the  ancients,  corpus  might 
signify  either  the  entire  body,  or  the  trunk  as  distinguished  from  the  head, 
while  the  English  body  may  refer  to  either  the  whole  body  in  distinction 
from  the  mind,  the  axial  part  in  distinction  from  the  appendicular  part,  or 
the  principal  portion  of  the  former  in  distinction  from  the  head  and  the  tail. 
Truncus  usually  meant  the  body  apart  from  the  limbs,  but  the  head  and  the 
trunk  are  sometimes  spoken  of  as  distinct  regions. 

In  view  of  this  lack  of  discrimination  we  venture  to  suggest  that  the 
entire  physical  part  of  an  animal  be  called  the  corpus  or  body  ;  that  truncus 
and  trunk  be  applied  only  to  that  part  of  the  axial  portion  which  intervenes 
between  the  neck  and  the  tail  ;  and  that  the  entire  axial  portion,  including 
head,  neck,  trunk  and  tail  be  denominated  the  soma. 

It  is  true  that  the  Greek  tJijjfia  was  generally  equivalent  to  the  Latin 
corpus,  and  that  many  of  its  derivatives  and  compounds  refer  to  the  entire 
organism ;  but  the  term  somatome  was  proposed  by  Goodsir  to  indicate  a 
vertebral  segment,  of  which  the  limbs  are  merely  occasional  components. 
Somite  and  somalopleure  are  used  by  Balfour,  A,  II,  3,  141. 

The  undesirability  of  the  introduction  of  a  somewhat  unfamiliar  term  is 
fully  admitted.  It  is  probable,  however,  that  it  need  not  be  employed  very  often. 

§  55.  Figure  2  is  a  diagram  of  the  dorsal  aspect  of  the  cat,  intended  to 
illustrate  certain  very  general  features  of  it  or  of  any  other  vertebrate 
provided  with  two  pairs  of  limbs. 

The  outline  of  the  soma  is  elliptical,  the  larger  end  corresponding  to  the 
head,  and  the  smaller  with  the  tail. 

The  arms  and  legs  are  represented  as  lateral  appendages  projecting  at 
right  angles  with  the  longitudinal  somatic  axis,  or  meson. 

Each  limb  has  an  attached  or  proximal  end,  and  a  free  or  distal  end. 

The  right  and  left  sides  of  the  entire  body  are  antitropic  or  symmetrical 
with  each  other;  that  is,  they  are  reversed  repetitions  of  one  another  in 
opposite  directions. 

§  56.  Beginners  in  Anatomy  are  sometimes  confused  by  the  fact  that, 
with  some  figures,  the  right  is  at  their  own  right,  while  with  others  the 
right  of  the  figure  is  upon  their  left. 

This  confusion  may  be  avoided  by  a  preliminary  exercise  with  a  familiar 
object :  — 
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Hold  a  book  and  note  ita  GOTenil  aspects — the  iop  and  bottom,  the  iack 
and  front,  the  right  und  left  side*.  For  the  purpose  of  compariBon,  thesp 
aspects  may  be  considered  to  coirespotid  with  the  head  und  caudal  aspect, 
the  back  and  the  belly,  the  right  and  kft  sides  of  a  man  or  a  cat. 

When  the  book  is  held  bo  as  to  permit  the  reading  of  a  title  printed 
across  the  back,  tlio  various  aspects  coincide  in  position  and  direction  with 
the  body-aspects.  Tho  right  is  at  the  right  of  the  observer,  and  the  loft  at 
hia  left ;  tho  back  faces  in  the  same  direction  with  hia  own,  while  the  top  of 
tbe  book  is  upward,  and  its  bottom  down. 

But  when  the  book  is  held  just  ready  to  bo  opened,  the  top  and  bottom 
faave  the  same  directions  as  before,  but  tbe  bock  and  fVont,  the  right  and 
left  sides  are  reversed.  The  right  of  the  book  is  opposite  tho  left  of  the 
observer,  and  vice  versa. 

In  tho  first  case,  the  obsorvor  and  tbe  book  are  related  as  Me  two  persons 
one  behind  the  other;  in  the  second  case,  the  relation  is  that  of  two  persons 
facing  each  other,  and  as  when  one  views  bis  own  image  in  a  mirror. 

Again,  if  the  book  is  held  so  that  tbo  lower  end  is  in  view,  the  right  and 
left  still  correspond  with  those  of  the  observer ;  but  if  it  is  turned  so  as  to 
expose  the  top,  then  the  right  and  left  are  reversed.  The  same  difference 
exists  in  tho  case  of  transections  of  objects.  If  a  book  were  cut  aeross,  there 
wonld  be  exposed  two  cut  surfaces,  tho  bottom  surface  of  the  upper  part, 
and  tho  top  surface  of  the  lower  part.  With  an  animal,  these  would  be 
called  the  caudal  surface  of  the  cephalic  part,  and  the  cephalic  surface  of 
the  caudal  poit.  If  the  former  is  viewed,  the  right  and  left  of  the  surface 
coincide  with  those  of  tho  observer;  if  the  latter,  then  tho  right  and  loft  are 
reversed. 

As  with  objects,  so  with  their  representations  in  picturea  and  diagrams. 
The  right  and  the  left,  the  dorsal  and  the  ventral  aspects,  are  to  be  so  desig- 
nated, whatever  may  he  their  position  on  the  page  or  with  respect  to  the 
observer. 

Tho  foregoing  remarks  concern  symmetrical  figures,  which  represent 
either  the  dorsal,  tho  ventral,  the  caudal  or  the  cephalic  aspects  of  an  ani- 
mal, or  its  parts.  As  a  rule,  in  tho  present  work,  such  figures  are  so  placed 
that  tho  mi'son  coincides  in  direction  with  that  of  the  observer,  and  with  the 
longer  diameter  of  the  page,  as,  e.  g.,  Fig.  3  and  3. 

Figures  which,  like  Fig.  4,  nre  unsym metrical,  and  represent  tho  lateral 
aspects  of  animals  or  their  parts,  arc  usually  so  placed  that  tho  meson  lies 
across  the  page,  and  at  a  right  angle  with  that  of  the  observer.  Usually, 
also,  in  accordance  with  diatingnishod  precedent,  os  remarked  in  a  paper 
(17)  by  the  senior  author,  tlie  cephalic  end  of  such  fignrea  is  turned  toward 
the  left  of  the  page  and  of  the  observer. 

g  57.  Position  and  Direction  on  the  Soma. — The  letters  A,  B,  C, 
D,  E,  F,  G,  H,  I,  K,  with  the  dotted  lines  between  them  are  introduced  for 
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the  sake  of  illustrating  some  of  the  more  common  oases  of  designation  of 
relative  position  and  lines  of  direction. 

The  points  A,  B  and  C  lie  at  or  upon  the  meson,  and  are  therefore  mesal. 
So  also,  the  dotted  lines  between  the  points  are  mesal  lines. 

D  is  not  at  the  meson,  and  is  therefore  laterad  (in  this  case  sinistrad) 
of  B  ;  but  it  lies  nearer  the  meson  than  E,  and  is  therefore  mesad  of  it. 

B  lies  cephalad  of  C,  but  caudad  of  A. 

E  lies  latero-cepkalad  of  C,  and  latero-caudad  of  A. 

A  lies  meso-cephalad  of  E,  and  C  meso-caudad.  The  line  A,  B,  G  is  a 
cephalO'Caudaly  or  caudo-cephalic  line,  or  it  may  be  described  as  extending 
caudad  from  A,  or  cephalad  from  C. 

The  line  E,  D,  B,  is  a  meso-sinistral,  or  sinistro-mesal  line,  and  may  be 
said  to  extend  either  mesad  from  E,  or  laterad  {sinistrad)  from  B. 

The  line  A,  E  extends  meso-cepJtalad  from  E,  or  sinistro-caudad  from  A. 

The  line  A,  B,  C  coincides  with  the  meson,  and  a  cut  upon  it  would  be 
a  liemiMction. 

The  line  E,  D,  B,  E'  is  a  transverse  line,  or  at  right  angles  with  the 
meson,  and  a  cut  therein  would  be  a  transection. 

Finally,  an  organ  on  the  meson,  and  represented,  for  instance,  by  B,  is 
not  only  mesal  in  position,  but  also  called  azygous  or  unpaired ;  while  two 
similar  organs,  one  upon  each  side,  and  represented  for  instance  by  E',  are 
lateral  in  position,  and  called  paired  organs.  Each  such  paired  organ  may 
be  called  the  platctrope  of  the  other,  or  its  lateral  /lomologue,  or  the  fellow 
of  the  opposite  side. 

The  letters  upon  the  right  leg  have  similar  relations,  excepting  that 
proximal  and  distal  take  the  place  of  mesal  and  lateral  or  deztral  and 
sinistral, 

I  and  K,  for  example,  lie  respectively  cephalad  and  caudad  of  G ;  while 
6  lies  caudad  of  I  and  cephalad  of  K.  F  lies  proximad  of  6,  and  G  of  H  ; 
H  is  distad  of  G,  and  the  relative  locations  of  the  three  may  be  designated 
as  proximal,  distal  and  intermediate, 

A.  The  reasons  for  representing  the  limbs  in  the  position  here  given  them  will  bo 
more  advantageously  presented  in  §  80. 

B.  The  dotted  lines  connecting  the  two  extremities  of  the  soma  witli  the  distal  ends 
of  the  limbs  illustrate  the  idea  referred  to  on  p.  26  that  tlie  limbs  are  essentially  remnants 
of  two  continuous  lateral  folds  ;  see  also  Balfour,  A,  111,  501. 

§  58.  Figure  3  represents  an  ideal  transection  of  the  body  of  a  cat,  or 
any  other  vertebrate  possessing  limbs. 

Only  some  of  the  more  constant  and  essential  features  are  here  shown. 

Near  the  middle  of  the  figure  is  the  section  of  the  Colutttna  vertebralis. 

The  Columna  vertebralis  or  spinal  column  may  be  of  bone,  cartilage,  or 
a  semi-solid  material  with  membraneous  walls,  according  to  the  animal  ex- 
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amined,  the  degree  of  development,  or  the  part  which  iB  divided.  It  liee 
apoD  the  meson,  and  serves  therefore  as  a  bonodar;  between  the  right  and 
the  left  sides  of  the  animal 

Id  most  animals  it  is  located,  in  nearly  its  whole  length,  nearer  that  side 
of  the  body  which  is  commonly  upward  in  ordinary  locomotion ;  that  is,  it  is 
nearer  the  dorsal  aspect.  There  is  no  definite  plane  of  contact  of  the  dorsal 
with- the  ventral  region  as  of  the  right  with  the  left  side;  bat,  for  convenience, 
the  two  regions  may  be  regarded  as  meeting  at  a  lino  X,  X',  passing  from  sidi* 
to  side  through  the  middle  of  the  Oolumna  vertebralis. 

Dorsad  of  the  Golumna  is  a  canal,  the  Canalts  neuralU,  containing  the 
myelencephalon  or  cerebro-gpinal  axis,  (brain  and  spinal  cord).  Ventrad  of 
the  Columna  is  a  cavity,  usually  more  capacious,  the  ccelum,  or  general  body 
cavity,  in  which  are  the  heart,  alimentary  canal,  and  other  viscera. 

This  arrangement  of  principal  organs,  in  two  cavities,  on  opposite  sides 
(bat  not  on  the  right  and  left)  of  a  mesal  axis  is  a  constant  character  of  all 
Vertebrates,  and,  with  perhaps  a  few  exceptions,  is  pocaliar  to  the  group. 

§  59.  Figure  4  represents  an  ideal  hemiaection  (section  on  the  mcaon)  of 
Bach  a  body  as  is  represented  in  figures  in  2  and  3.  The  cephahc  aspect  or 
head  looks  toward  the  left. 

g  CO.  The  Body  Planes.— For  the  sake  of  precision  in  the  use  of 
toponomical  terms,  the  planes  already  referred  to  will  be  more  distinctly 
defined ;  see  Fig.  5. 

g  61.  1.  The  Meson. — This  is  a  plane  passing  lengthwise  of  the  body, 
and  dividing  the  whole  into  approximately  equal  and  similar  right  and  left 
halves. 

For  convenience,  the  dorsal  and  ventral  borders  of  this  plane  may  be 
called  the  dorsiriKson  and  the  ventrimeson  respectively. 

Organs  like  the  nose,  the  stomach,  and  the  urocysl  (bladder)  appearing 
npon  both  sides  of  the  meson  are  said  to  be  menal  or  azygous.  Thoy  are,  at 
least  primarily  and  approximately,  symmetrical  in  themselves  ;  tbat  is,  they 
consist  of  similar  right  aud  left  halves. 

Organs  like  the  eyes,  the  lungs,  and  the  kidneys,  which  form  pairs,  the 
one  upon  the  right  and  the  other  upon  the  left  of  the  meson,  are  called 
lateral  or  paired  aniiiropnus  oi^ons.  Either  of  them  is  symmetrical  with 
its  follow  ( platetrope),  but  not  in  itself. 

g  62.  2.  An  imaginuiy  transverse,  dorso-ventral  plane,  at  right  angles 
with  the  meson,  and  dividing  the  body  into  a  cephalic  and  a  caudal  region. 

§  G3.  3.  An  imaginary  longitudinal,  dextro-einistral  plane,  extending 
the  whole  length  of  the  body,  and  dividing  it  into  a  dorsal  and  a  ventral 
region. 

These  three  body-planes  correspond  in  direction  with  the  three  dimen- 
sions of  a  solid,  length,  height,  and  width.  Each  is  at  a  right  angle  with 
both  the  others.    The  longitudinal  somatic  axis  lies  in  the  meson. 
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other  two  planes  is  purely  conveational  and  for  couvenience  in  a  given  case. 
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%  64.  Designation  of  Position  and  Direction.— By  the  use  of  terms 
derived  from  meson,  and  from  the  names  of  the  general  regions  or  aspects 
of  the  body,  it  is  possible  to  designate  positions  and  lines  of  direction  with 
considerable  precision. 

Thero  are  two  general  cases  : — 

1,  AVhere  the  points  to  be  located  are  on  a  line  which  itself  lies  in  one  of 
the  three  body  planes,  or  in  a  plane  parallel  to  one  of  them. 

2.  Where  the  points  to  be  located  are  on  a  line  which  is  not  in  either  of 
these  planes,  but  connects  some  two  of  them  like  the  diagonal  of  a  solid; 
e.  g.,  the  points  H,  K,  at  the  ends  of  the  line  IIK. 

Tinder  case  1,  the  lines  may  be  either  direct  or  oblique. 

§  65.  Direcl  lines  may  be  perpendicular  to  the  meson,  as  the  line  SFI, 
or  any  other  line  passing  directly  from  one  side  of  the  body  to  the  other. 
Such  a  line  would  be  the  lino  connecting  the  eyes,  or  the  heads  of  two  ribs. 

Direct  lines  may  lie  either  in  the  meson  itself,  or  in  an  imaginary  plane 
parallel  thereto  and  either  parallel  or  perpendicular  to  the  longitudinal 
dorso-sinistral  plane  ;  e,  g.,  ABC  or  MHL.  Such  lines  pass  directly  from 
the  dorsal  to  the  ventral  aspect  of  the  body,  or  from  the  caudal  to  the 
cej)halic  aspect. 

All  direct  lines  may  be  also  characterized  as  coinciding  tcilh  the  inler- 
xeclion  of  two  of  the  three  body-planes,  or  of  planes  parallel  thereto. 
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g  66.  Oblique  lines  lie  in  one  plane,  bnt  are  not  porpendicnlar  to  either 
uf  the  other  planes  ;  neither  do  tliey  coincide  with  the  intereection  of  two  of 
the  body  planes,  or  of  planes  parallel  thereto.  They  ore  comparable  with 
tbe  diagonal  of  a  parallelogram.     Such  lint;a  are  £C ;  M£ ;  BU. 

§  67.  Designation  of  Direct  Lines. — This  rfiquirea  a  term  of  Iwo 
words,  of  which  one  indicates  the  point  of  departure  and  the  other  the  point 
of  approach. 

On  the  figure  of  the  mo<lel,  the  line  ABC  is  a  cephalo-caudal  line,  or 
extends  cephalo-caudad ;  or  the  order  may  be  reversed  by  saying  that  it  is  a 
caudo-<xphaUc  line,  or  extends  caudo-cephalad.  The  lino  CFK  is  a  dorsn- 
ventrat  or  vent ro-dar sal  line,  and  the  line  IFS  is  dcxlro-sinistral  or  simslro- 
dexlrdl. 

g  68.  Designation  of  tbe  Relative  Positions  of  Points  upon 
Direct  Lines. — This  requires  a  term  of  but  one  word,  adverbial  in  form, 
and  indicating  a  point  of  approach. 

In  Fig.  5,  C  is  ccphalad  of  B,  and  dorsad  of  F;  A  is  caudad  of  B ;  H  ia 
ventrad  of  M,  but  dorsad  of  L. 

In  the  body,  the  sternum  is  ventrad  of  the  heart,  the  Columna  vertebrulis 
is  dorsad,  and  the  diaphragm  is  eauda<l  of  the  same  organ. 

In  man,  the  sternum  would  be  said  to  be  before,  or  in  front  of,  or  anterior 
to  the  heart ;  bnt  in  animals  it  might  be  described  as  below,  under  or  inferior 
to  the  same  organ. 

It  should  bo  kept  in  mind  that  these  terms  are  relative,  not  absolute. 
The  diaphragm,  for  example,  lies  ccphalad  of  the  stomach,  but  caudad  of  the 
heart. 

g  69.  Designation  of  Oblique  Lines. — This  requires  a  term  of  two 
words,  both  of  which  indicate  points  of  approach.  The  points  of  departure 
are  usually  apparent  from  the  context.  Thus,  the  line  E,  C,  extends  both 
townrd  the  head  and  the  back;  hence  it  is  called  a  cephalo-dorsal  line,  or 
described  as  passing  cephalo-dorsad.  Tbe  same  line  could  be  described  as 
catido-veairal,  or  as  extending  caiido-ventrad. 

In  man,  such  a  line  would  be  described  as  extending /ortwirrf  (ventrad) 
and  downward  (caudad).  In  comparative  anatomy,  it  might  be  said  to  pa^s 
downward  (ventrad)  and  backward  (caudad). 

g  70.  Designation  of  the  Relative  Position  of  Points  upon 
Oblique  Lines. — This  requires  a  terra  of  two  words,  in  the  adverbial  form. 

On  the  line  CE,  C  is  cephalo-dorsad  at  E,  while  E  lies  catido-renirad 
ofC. 

In  man,  C  wonld  be  said  to  be  above  and  behind;  in  animals,  in  front 
and  above. 

g  71.  Designation  of  Diagonal  Lines  not  in  Either  of  the  Three 
Planes. — This  requires  a  term  of  three  words,  all  of  which  indicate  points 
of  approach;  the  order  of  the  words  is  immaterial. 
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In  Fig.  5  the  line  HK  may  be  described  as  having  a  dor8(hsintsir<hcaudal 
direction.  In  man,  it  would  be  said  to  extend  backward  (dorsad),  to  the  left 
(sinistrad),  and  downward  (caudad).  But  with  an  animal  it  would  be 
described  as  passing  upward,  to  the  lefty  and  backward. 

§  72.  Designation  of  the  Relative  Position  of  Points  upon 
Diagonal  Lines  not  in  Either  of  the  Planes.— A  term  of  three  words 
is  needed,  with  the  adverbial  termination.  Thus  H  is  dorso-sinistro-caudad 
of  K ;  or  K  is  ventro-meso-cepkalad  of  H. 

§  73.  In  all  these  cases,  it  is  sometimes  more  convenient,  and  equally 
intelligible,  to  substitute  for  the  more  specific  terms  deztral  and  sinistral, 
the  more  general  terms  mesal  and  lateral.  The  line  ME,  for  example,  might 
be  called  dorso-laferal  instead  of  dorso-sinistral;  or  it  might  be  called  ventro- 
mesal,  and  the  context  would  show  which  side  was  referred  to.  If,  while 
dissecting  upon  the  left  side,  the  student  were  directed  to  cut  mesad  for 
2  cm,,  he  would  cut  towards  the  right,  that  is  dextrad. 

§  74.  Designation  of  Direction  and  Relative  Position  upon  the 
Limbs. — The  various  terms  are  employed  and  combined  as  for  the  soma, 
excepting  that  in  place  of  mesal  and  lateral,  or  dextrcd  and  sinistral,  there 
are  used  the  terms  proximal  and  distal. 

§  75.  Ectal  and  Ental,  and  their  Derivatives. — The  general  signifi- 
cance and  uses  of  these  terms  have  been  indicated  in  §  46.  Other  examples 
will  be  given  in  connection  with  Fig.  7. 

A  special  employment  of  the  two  words  in  combination  is  for  the  sake  of 
designating  the  direction  of  an  incision.  Ordinarily  incisions  are  carried 
from  the  surface  inward,  that  is  ecto-entad ;  sometimes,  however,  it  is  desir- 
able to  divide  parts,  especially  the  skin  and  abdominal  parietes,  by  an 
incision  in  the  opposite  direction — ento-ecfad. 

§  7G.  Figure  6  is  intended  to  show  certain  features  of  the  cat,  regarded 
as  a  Mammal,  and  not  simply  as  a  Vertebrate,  as  in  Figures  2,  3, 
and  4. 

As  in  Fig.  2,  the  body  is  ventricumbent,  so  as  to  expose  the  dorsal 
aspect. 

The  limbs  (arms  and  legs)  are  extended  at  each  side  at  right  angles  with 
the  axis  of  the  soma,  in  what  is  commonly  regarded  as  their  normal  position. 

The  principal  divisions  of  the  body  are  named  in  the  Table  on  p.  39. 

§  77.  The  Soma  and  its  Divisions. — The  largest  division  of  the 
soma  is  the  trunk.  The  tail  forms  an  extension  in  one  direction,  while  the 
other  end  is  continued  as  the  neck  and  head.  The  neck  is  narrower  than 
the  head  or  trunk,  and  the  head  itself  consists  of  the  cranium  and 
the  face. 

§  78.  The  Trunk  and  its  Divisions.— There  are  readily  distinguished 
three  regions  of  the  trunk.  The  intermediate  region  or  abdomen  has  only 
fleshy  sides,  while  the  more  caudal — pelvis — has  the  Os  innominatum  on 
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each  side,  and  the  more  cephalic — thorax— \%  enclosed  by  the  ribs  (cosIcb) 
and  their  cartilages  {coslicartilagines). 

The  ventral  and  larger  cavities  of  these  three  trunk  regions  are,  strictly  speaking, 
eavum  abdominis,  eavum  pelvis,  and  eavum  thoracis;  but  they  are  usually  called  by  the 
uames  of  the  regions  themselves. 

The  abdominal  and  pelvic  cavities  are  continuous;  but  between  the 
abdomen  and  thorax,  in  the  cat  as  in  all  other  Mammals,  there  intervenes  a 
musculo-tendinous  partition — the  diaphragma. 

With  all  the  lower  Vertebrates,  the  diaphragm  is  absent  or  incomplete,  so  that  the 
three  cavities  are  continuous,  and  constitute  the  eaium  or  trunk  cavity.  Sometimes  it  is 
convenient  to  apply  this  general  name  with  Mammals. 

A  part  of  the  alimentary  canal  is  introduced  for  the  sake  of  illustrating 
a  somewhat  peculiar  case  in  the  designation  of  relative  positions  which  will 
be  referred  to  in  connection  with  the  explanation  of  Fig.  7;  §  91. 

§  79.  The  Vertebrae.— As  shown  in  Fig.  30,  in  the  adult  cat,  the 
vertebrae  form  a  continuous  series  from  the  caudal  aspect  of  the  cranium  to 
the  tip  of  the  tail.  In  this  diagram,  however,  only  the  thoracic  vertebrae 
are  shown  by  a  series  of  squares  representing  their  centra  (bodies).  The 
lines  extended  dextrad  from  the  centra  indicate  the  right  costce  (ribs).  The 
centra  and  costae  are  included  in  this  diagram  merely  to  illustrate  the 
method  of  notation  of  parts  which  form  a  series.  The  most  cephalic  is 
numbered  1,  etc. 

§  80.  Normal  Position  of  the  Limbs. — For  accurate  comparison  of 
the  limbs  with  each  other,  or  with  those  of  other  animals,  it  is  desirable 
that  they  should  be  placed,  or  regarded  as  placed,  in  some  uniform  normal 
position. 

One  of  the  many  possible  natural  attitudes  of  the  cat's  limbs  is  shown  in 
Fig.  30,  and  there  is  great  variety  among  other  Mammals. 

Huxley  has  proposed  (4)  that  all  limbs  should  be  compared  as  if  in  the 
position  shown  in  Figures  2  and  6.  In  this  condition  they  stand  out  at  right 
angles  with  the  body  (soma),  the  extensor  surfaces  (with  the  convexities  of 
the  elbow  and  knee)  being  placed  dorsally,  and  the  flexor  surfaces  ventrally, 
with  both  pair  of  limbs.  This  is  the  position  which  they  have  in  the 
embryo  Mammal,  according  to  KSlliker,  and  it  continues  throughout  life  in 
some  Amphibia  and  Reptiles. 

There  is  some  diflTerence  of  opinion  as  to  whether  the  ventral  aspects  of  the  Umbs 
sboald  not  be  regarded  as  facing  more  or  less  directly  mesad;  but  in  other  respects 
Huxley's  view  has  been  adopted  by  several  anatomists,  including  Mivart,  Pagenstecher, 
RoUeston,  Flower,  Coues,  and  the  senior  author,  in  whose  paper  (10,  9-17)  will  be  found 
foller  referencea    See  also  Balfour,  A,  II,  508. 

Owing  to  changes  which  occur  after  the  first  formation  of  the  limbs,  it 
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\&  not  easTy  with  most  Mammals,  to  replace  them  in  the  normal  position. 
It  mav,  howeTer,  be  readily  accomplished  with  an  orang,  and  without  much 
difficalty  with  the  arms  of  a  cat  or  a  child. 

The  etadent  may  exemplify  the  normal  position  of  the  arms  approxi- 
mately by  getting  upon  all-fours,  placing  the  palms  upon  the  floor  at  either 
side,  with  the  fingers  pointed  latorad  ;  the  convexities  of  the  elbows  should 
then  be  made  to  look  dorsad  and  laterad,  upward  and  outward.  If  now  the 
arms  be  extended  laterad  to  their  utmost  length,  still  keeping  the  palms 
against  the  floor,  and  the  elbows  away  from  it,  the  limbs  will  have  neai'ly 
the  position  shown  in  figures  6  and  7. 

§  81.  Limb  Segments. — With  the  cat,  as  with  most  air-breathing 
Vertebrates,  each  limb  presents  at  least  three  divisions  or  segmenta,  con- 
nected with  each  other  and  with  the  soma  by  three  arthra  (joints  or 
articulatioQis). 

These  segments  and  arthra  are  thus  proximal,  intermediatey  and  distal. 
As  i^hown  upon  the  right  of  the  diagram,  the  proximal  segments  are 
brachium  (upper  arm)  and  meros  (thigh).  The  intermediate  segments  are 
antebrachium  (forearm)  and  cms  (leg  proper).  The  distal  segments  are  the 
manus  (hand)  and  pes  (foot). 

The  entire  limbs  are  joined  with  the  trunk  by  the  shoulder  and  hip 
joints,  while  the  elbow  and  knee  intervene  between  the  brachium  and  ante- 
brachium, the  meros  and  cms,  and  the  wrist  and  ankle  between  the  ante- 
brachium and  manus,  the  cms  and  pes  respectively. 

The  technical  names  for  the  arthra  placed  in  parentbesiB  are  those  which  were  pro- 
posed in  18T3  bv  the  senior  author  (10, 18) ;  but  as  they  have  not  been  generally  adopted 
thej  are  not  insisted  npon  here. 

Each  manus  and  pes  also  presents  a  threefold  division,  carpus,  metacarpus, 
and  digits  ahumb  and  fingers) ;  tarsus,  metatarsus^  and  dactyls  (toes). 

The  distinctive  names  for  the  digits  and  dactyls  are  placed  under  them. 
T\iQ  primus  (great  toe)  is  represented  by  a  dotted  line,  in  consideration  of 
its  absence  from  the  cat. 

§  82.  Limb  Bones. — On  the  left  side  of  the  diagram  are  shown  the 
bones  corresponding  to  the  segments  already  enumerated. 

Th^  proximal  segments  have  each  a  single  bone,  the  humerus  and  femur, 
which  are  represented  as  subcylindrical,  with  enlarged  extremities. 

The  intermediate  segments  have  each  two  bones,  ulna  and  radius,  tibia 
SLud  fibula,  which,  in  the  normal  position  of  the  limbs,  lie  side  by  side,  the 
radius  and  tibia  on  the  cephalic  aspect  of  the  limbs,  and  the  ulna  and  fibula 
on  the  caudal.  These  bones  are  likewise  subcvlindrical,  but  the  ulna  and 
tibia  are  larger  at  their  proximal  ends,  while  the  radius  and  fibula  increase 
more  or  less  distad.  The  patella  (knee-pan)  and  the  olecranon  and  other 
special  features  are  not  shown. 
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§  88.  Muflh  hu  proposed  (1)  to  apply  general  Dames  to  the  eorrespoDdlng  bon(«  ot 
tho  arm  uid  leg.  TbuB,  the  bones  of  tha  proiimal  seitmeDtB  are  the  0$*a  propodialia ; 
the  radius  and  ulua,  the  tibia  uid  fibula,  conetltate  the  epipodialia ;  the  bones  of  the 
carpiu  and  lareus  are  metopiKUatia  ;  the  meiacBrpalia  and  metatarsalia  are — as  indeed 
thejr  have  previooslf  been  called — the  metnpodialia,  and  the  old  term  phaianget  is 
retained  for  the  bones  of  the  digits  and  dactyls. 

g  84.  Carpus  and  Tarsus. — The  carpalia  (bonea  of  the  carpus),  and 
the  tarsalia  (bones  of  the  tarsus),  are  variously  interpreted  b;  different 
writers ;  see  Balfour,  A,  II,  508. 

The  following  general  description,  based  chiefly  upon  the  researches  of 
Qegenbaur,  is  given  by  Huxley,  A,  31  :  — 

"There  is  reason  to  believe  that,  when  least  modified,  the  carpus  and 
the  tarsus  are  composed  of  skeletal  elements  which  arc  aUko  in  number  and 
arraugement. 

"  One  of  these,  primitively  sitnated  in  the  centre  of  the  carpus  or  tarsus, 
is  termed  the  centrales  oa  the  distal  side  of  this  are  Gvc  carpalia,  or  tarsalia, 
which  articulate  with  the  several  metacarpal  or  metatarsal  bones ;  while,  on 
its  proximal  aide  are  three  hones — one  radiale  or  libiale,  articulating  with 
the  radius  or  tibia  ;  one  ulnars  or  fibulare,  with  the  ulna  or  fibula ;  and  one 
iniermedium,  situated  between  the  foregoing. 

"  Carpal  and  tarsal  bones  or  cartilages,  thus  disposed,  arc  to  be  met  with 
in  some  Amphibia  and  Chclonia,  but,  commonly,  the  typical  arrangement  is 
disturbed  by  the  suppression  of  somo  of  these  elements,  or  their  coalescence 
with  one  another, 

•'Thus,  in  the  carpus  of  man,  tho  radiale,  intermedium,  and  ulnare  are 
represented  by  the  scaphoides,  luiiare,  and  cuneiforme  respectively.  The 
pififorme  is  a  sesamoid  lone,  developed  in  the  tendon  of  the  M.  flexor  carpi 
vlnaris,  which  has  nothing  to  do  with  the  primitive  carpus.  The  centrdo 
is  not  represented  in  a  distinct  shape,  having  probably  coalesced  with  one  of 
the  other  elements  of  the  carpus.  The  fourth  and  fif:h  carpalia  have 
coalesced,  and  form  the  single  utwiforme.     See  §  421. 

"In  the  tarsus  of  man  tho  astragalus  represents  the  coalesced  tibialo  and 
intermedium  ;  the  caicaneum  the  Gbulare,  Tlie  naticularc  (scaphoides  of 
Anthropotomy)  is  the  centrale.  Like  the  corresponding  bones  in  the 
carpus,  the  fourth  and  fifth  tarsalia  have  coalesced  to  form  the  cul)oides." 

§  85.  In  tho  cat,  bo  far  as  we  can  judge  from  the  figures  and  statements 
of  Flower  (36,  138),  and  Mivart  {B,  9C,  Fig.  CO),  and  from  our  own 
observations,  the  condition  of  things  is  as  follows : — 

In  tho  tarsus,  aside  from  peculiarities  of  shape,  the  tarsalia  and  their 
connections  are  as  in  man. 

In  the  carpus,  tho  same  is  the  ease,  excepting  that  the  soapho-lunare 
represents  not  only  the  scaphoides  and  the  liinare — the  radiale  and  inter- 
medium of  the  primitive   curpu; — but  also  the  centrale.     Flower  fi)und 
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this  element  distinct  in  a  dog ;  the  senior  author  has  observed  (19,  301, 
Fig.  1,)  it  as  a  separate  center  of  ossijScation  in  a  young  lion,  shown  in 
Figure  47 ;  and  it  is  apparently  shown,  though  not  alluded  to,  by  Mivart, 
(B,  Fig.  60.) 

There  are  many  interesting  and  important  questions  connected  with  the  composition 
of  the  carpus  and  tarsus  of  different  Vertebrates,  and  those  interested  in  the  subject 
may  consult  Gegenbaur  (Lankester),  A,  479-481, 487,  488,  and  the  papers  of  that  anato- 
mist, Morse  (18  and  1)  Marsh  (i),  and  WUder  (16), 

§  86.  The  metapodials  are  comparatively  simple  elements.  In  the 
diagram,  the  poUical  (first)  metacarpal  is  made  shorter  than  the  rest,  as  is 
the  case  in  the  cat,  and  the  primal  (first)  metatarsal  is  represented  as  a  slight 
rudiment,  the  remainder  of  it  and  the  whole  dactyl  being  absent,  and  hence 
shown  by  dotted  lines. 

The  ordinary  digits  and  dactyls  have  each  three  phalangeal  segments, 
proximal,  intermediate,  and  distal.  The  pollex  has  but  two,  and  in  those 
Mammals  which  have  a  primus,  this  usually  consists  of  but  two  phalanges. 

• 

§  87.  This  peculiarity  of  the  pollex  and  primus  has  always  constituted  a  main  argu- 
ment in  favor  of  the  prevailing  view  as  to  the  correspondence  of  the  limbs  with  each 
other — intermeinbral  hamdogy. 

According  to  this  view,  the  cephalic  borders  of  the  arm  and  leg  correspond,  roorphi- 
cally  as  well  as  tclically ;  the  radius  is  the  homologue  of  the  tibia,  and  the  ulna  of  the 
fibula  ;  and  the  pollex  is  both  the  homologue  and  the  analogue  of  the  primus. 

This,  the  syntropical  idea  of  intermembral  homologies,  has  been  adopted,  in  one  form 
or  another,  by  nearly  all  anatomists. 

The  otlier  idea,  that  of  antitropy,  has  been  advocated  or  accepted  by  a  much  smaller 
number,  including  the  elder  Agasslz,  Coues,  Dana,  Foltz,  Wyman,  and  the  senior  author. 

According  to  this  view,  the  two  ends  of  the  soma,  and  thus  the  cephalic  and  caudal 
aspects  of  the  limbs,  are  reversed  or  si/mmetrieal  repeUHtms  of  one  another,  as  are  the  ear- 
responding  organs  upon  the  right  and  left  sides.  The  radius  thus  becomes  the  homologue 
of  the  fibula,  and  the  tibia  of  the  ulna,  while  the  poUex  represents  the  quintus,  and  the 
minimus  the  primus. 

Fully  recognizing  the  apparent  objections  to  this  view,  we  nevertheless  believe  it  to 
be  correct,  and  woald  refer  those  interested  in  the  subject  to  the  paper  (10)  by  the  senior 
author,  where  these  objections  are  discussed  and  the  opinions  of  other  writers  stated, 
with  a  List  of  Works  and  Papers  treating  of  the  general  question. 

§  88.  Enumeration  of  Parts  in  a  Series.— As  has  been  stated  (§  30, 
70),  two  or  more  similar  parts  which  form  a  series  are  enumerated  in  order, 
beginning  with  the  one  nearest  the  head,  or  the  meson,  or  the  proximal  end 
of  the  more  comprehensive  part  of  which  they  are  subdivisions. 

On  the  diagram  (Fig.  6)  are  given  some  illustrations  of  this  method. 
The  vertebrje  have  been  referred  to  already.  Of  the  digits  and  dactyls,  the 
most  cephalic  in  each  series  may  be  designated  as  the  first ;  but  it  is  evident 
that  this  might  cause  confusion  in  the  case  of  animals  having  only  four 
or  a  less  number  of  fingers  or  toes. 
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It  is  often  deBirable  to  describe  the  place  of  origin  or  ineertioD  of  miiBclcs 
as  from  or  upon  a  given  fraction  of  the  entire  length  of  a  long  bone.  When 
the  area  extends  over  a  tliird  of  the  whole  length  the  thirds  would  be 
designated  usually  ae  proximal,  middh  or  distal;  but  whcu  fourths  or 
Etcaller  aubdivisions  are  employed,  they  may  be  designated  as  Jirsl,  second, 
etc.,  as  shown  upon  the  femur  i:i  Fig.  6. 


horaai  aaptet 


Ventral  a^eet 


Location  or  tbb  PRmnpAL  Vtsoiou. 


g  80.  Id  Fig.  7,  the  cut  eurfucc  is  viewed  from  the  caudal  aspect,  eo  that 
the  right  and  left  parts  are  as  in  the  other  diagram  (Fig.  f1). 

As  a  whole,  the  body  is  symmetrical,  the  two  halves  being  reversed  repe- 
iitionH  of  one  another  on  opposite  sides  of  the  meson. 

No  definite  separation  exists  between  the  dorsal  and  the  ventral  regions. 
We  may,  however,  speak  of  the  dorsal  and  the  ventral  aspects,  and  the 
vertebral  column,  or  main  axis  of  the  soma,  inter^cncB  between  the  dorsal 
cavity,  or  Canalis  neuralis,  and  the  ventral  cavity,  the  calum,  whose  more 
cephalic  division  or  thorax  is  here  transected. 

The  Canalis  nouralis  contains  the  mye/on,  and  the  ccelum  the  organs  of 
Clonic  life,  the  thoracic,  abdominal  and  pelvic  viscera. 

The  following  parte  and  organs  arc  mosal  or  approximately  so,  at  least 
in  the  embryo:  fione,  tongue,  mijehn,  centra  rertebrarvm,  aorta,  eesophagufi, 
trachea,  heart,  "iernum. 

The  following  arc  in  pairs:  eyen,  ears,  kidneys,  costm,  coslicarHlaijines 
(costal  cartilages),  pulniones  (lungs),  plewrtp,  limbs. 

The  right  lung  is  shown  as  a  single  and  simple  sack,  communicating 
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with  the  trachea.     The  left  lung  is  reduced  to  give  place  for  the  names  of 
the  cavity. 

Each  pleura  is  seen  to  he  a  closed  sack,  which  lines  the  corresponding 
side  of  the  thorax  to  form  the  edal  or  parietal  lamina^  and  is  reflected  upon 
the  viscera  to  form  the  ental  or  visceral  lamina.  Between  the  heart  and 
the  sternum,  on  the  meson,  the  two  pleursB  are  in  contact,  and  form  the 
septum  mediastinale. 

For  the  sake  of  simplicity,  the  pericarditim  is  omitted,  and  the  heart 
shown  as  a  single  cavity  with  regular  walls.  The  single  vessel  emerging 
from  the  heart  will  be  referred  to  in  §  91. 

The  spaces  on  either  side,  between  the  skin  and  the  osseous  walls  of  the 
ccBlum  and  Canalis  neuralis  are  occupied  by  the  muscles,  etc. 

The  arms  have  their  elbows  directed  dorsad,  and  the  palms  ventrad. 
The  caudal  aspect  is  seen,  the  bones  including  the  ulna  and  the  ulnare  (un- 
ciforme),  and  the  minimal  metacarpal  and  phalanges. 

§  90.  Relative  Positions. — The  letters  A-L  are  introduced  into  the 
diagram  for  the  sake  of  illustrating  certain  common  cases  of  designation  of 
relative  position. 

The  point  A  is  at  the  meson  on  the  dorsal  aspect  of  the  body ;  its  posi- 
tion may  be  described  as  dorsimesal  B,  C,  and  D  are  lateral  in  position, 
or,  to  be  more  specific,  sinistral. 

Eelatively,  B  is  laterad  of  A,  while  C  is  dorsad  of  D.  Since  they  are 
upon  a  cuned  surface,  B  may  be  described  as  either  dorsad  or  mesad  of  C  ; 
while  C  may  be  said  to  lie  either  ventrad  or  laterad  of  B.  Which  expres- 
sion should  be  employed  would  depend  upon  the  context ;  in  either  case, 
practically,  there  is  no  room  for  ambiguity. 

Uctal  and  Ental. — Of  the  three  planes  represented  by  C,  E,  F,  the 
former  is  relatively  ectal,  the  last  is  ental,  and  the  third  intermediate. 

Froximul  and  Distal. — G  is  at  the  proximal  end  of  the  humerus,  and 
H  at  the  distal  end.     G  is  thus  proximad  of  H,  and  H  distad  of  G. 

Central  and  Peripheral. — On  the  artery,  I  is  centrad  of  K,  and  K  is 
peripheral  in  comparison  with  I,  but  c€7itrad  of  L. 

On  the  nerve  which  leaves  the  myelon,  M  and  N  are  relatively  central 
and  peripheral. 

§  91.  Use  of  some  Terms  of  Relative  Position  in  a  Physiological 
Sense. — Central  and  peripheral,  and  sometimes  other  terms  are  employed 
in  a  physiological  rather  than  in  a  strictly  topographical  sense. 

For  example,  on  the  nerve  the  ventral  curve  is  really,  that  is  topographi- 
cally,  nearer  the  myelon  and  the  meson  than  N  ;  but  N  would  nevertheless 
commonly  be  described  as  centrad  of  the  curve. 

A  striking  case  of  this  sort  is  furnished  by  the  recurrent  laryngeal  branch  of  the  N. 
tagus.  In  a  part  of  its  course,  it  curves  around  one  of  the  great  arteries  near  the  heart, 
and  then  passes  cephalad  to  the  larynx.    Now  the  larynx  is  much  nearer  the  brain,  where 
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the  N,  tagut  arisee,  than  is  the  heart ;  topographically,  therefore,  the  tennination  of  the 
nerve  is  nearer  the  brain  than  part  of  its  trunk  ;  yet  the  termination  would  be  described 
as  the  peripkeral  portion. 

On  the  artery  shown  in  Fig.  7,  ventrad  of  the  bones  of  the  left  arm,  K 
is  peripherad  of  I,  and  L  of  K.  If  the  arm  should  be  so  flexed  as  to  bring 
the  artery  into  the  position  of  the  dotted  lines,  L'  would  be  topographically 
nearer  the  heart  than  K,  but  would  nevertheless  be  a  peripheral  point  on  the 
vessel. 

A  somewhat  similar  case  is  offered  by  the  abdominal  portion  of  the  ali- 
mentary canal  as  shown  on  Fig.  G.  In  the  strict  topographical  sense,  the 
ctBcum  and  contiguous  portion  of  the  small  intestine  lie  caudad  of  the  colon. 
In  some  cases,  a  description  would  refer  to  this  fact,  but  it  would  be  never- 
theless understood  that,  physiologically  and  in  respect  to  the  course  of  the 
contents  of  the  canal,  the  crecum  is  intermediate  between  the  small  intes- 
tine and  the  colon,  and  is  therefore  caudad  of  the  one  and  ccphalad  of  the 
other.  The  relation  in  the  one  case  is  merely  of  contiguity  ;  in  the  other, 
of  structural  and  functional  continuity. 


v.— THE  SLIP-SYSTEM  OF  NOTES. 

g  93.  The  following  suggestions  as  to  **  notes  "  are  here  introduced  not  because,  like 
the  foregoing  matters,  they  render  what  follows  more  intelligible  or  available,  but 
because,  taking  for  granted  that  none  will  have  got  so  far  in  the  volume  without  the 
intention  to  do  some  serious  scientitic  or  literary  work,  wo  desire  to  put  them  in  possession 
of  a  method  which  has  proved  roost  useful  to  us,  and  which  we  shall  be  glad  to  have 
adopted  by  our  readers  even  if  their  only  employment  of  it  is  in  recording  criticisms  of  our 
statements  and  ideas. 

§93.  The  essential  feature  oi  a  "  slip-system  "  is  the  use  of  separate 
slips  of  uniform  and  convenient  size. 

Accessory  features  concern  the  precise  size  and  form  of  the  slips,  the  way 
of  writing  upon  them,  and  the  manner  of  their  fling  and  distribution  for 
reference. 

§  94.  After  constant  use  of  the  slips  for  fifteen  and  seven  years  respec- 
tively, we  make  the  following  specific  recommendations  :— 

§  95.  The  Slips. — Excluding  those  used  in  the  Catalogues  of  Libraries 
and  Museums  (which  will  be  referred  to  farther  on)  the  note-slips  should 
be  of  unruled  paper;  white,  blue,  light  brown  or  yelloio  in  color;  slightly 
sized,  so  as  to  tato  either  the  pencil  or  the  pen  ;  moderately  stiff,  but  not 
thick  ;  and  of  the  size  of  the  U,  S,  Postal  Card,  at  present  13  x  7.7  cm. 

§  96.  Making  Notes. — Some  of  these  slips  should  be  carried  in  the 
pocket  at  all  times,  preferably  in  the  pocket-book,  which  is  usually  large 
enough  for  folded  letter-^. 
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Temporary  memoranda  may  be  made  across  the  slip,  but  all  other  notes 
should  be  written  kngfhwise,  and  preferably  on  one  side  only. 

§  97.  Slip  notes  are  of  the  following  kinds:  museum  catalogues;  library 
catalogues  ;  references  ;  extracts  ;  clippings  ;  statements  of  observations  or 
ideas,  original  or  otherwise,  with  or  without  drawings. 

§  98.  Library  Catalogues. — The  titles  of  books  and  papers  should 
comprise  at  leaat  the  following  data :  the  author's  name  and  surname  or 
initials  ;  the  title  and  subtitle  of  the  book  or  paper.  With  a  book,  the  edi- 
tion, size,  number  of  pages  and  illustrations  ;  the  place  and  date  of  publica- 
tion. With  a  paper,  the  Periodical  in  which  it  was  first  published,  dates  of 
presentation  and  publication,  the  volume,  part,  pages  and  ilhistrations.  With 
both,  references  to  Translations  and  Abstracts. 

The  foregoing  data  are  entered  in  various  orders,  and  with  different  kinds 
of  abbreviation.  Those  who  desire  to  adopt  some  standard  method  of  writ- 
ing titles  should  consult  the  ** Catalogue  of  Scientific  Papers"  published  by 
the  Royal  Society  of  London,  the  publications  of  "  The  American  Library 
Association,"  and  the  "List  of  Periodicals  taken  by  the  Public  Libraries 
near  Boston." 

A.  One  of  the  valuable  suggestions  of  the  Library  Association  is  that  the  more  com- 
mon given  names  shoald  always  be  indicated  by  the  initial,  this  initial  being  disting^shed 
from  the  same  letters  used  elsewhere  by  a  colon  following;  For  example,  R  might- stand 
for  Edwin,  Egbert,  Edmund,  etc.,  but  E:  would  always  signify  Edward. 

B.  Another  suggestion,  that  the  sizes  of  books  sliould  be  indicated  not  by  numbers 
but  by  the  initials  of  the  words  signified  by  the  numbers,  as  0.  for  octavo,  etc.,  is  carried 
out  in  the  *'  List"  just  mentioned,  and  is  made  more  available  by  the  use  of  the  "Book 
Size  Rule,"  provided  by  the  Readers  and  Writers  Economy  Company,  being  a  metric 
rule,  30  cm.  (1  ft.)  long  ;  this  is  also  a  convenient  desk  rule. 

§  99.  Catalogue  Data. — On  the  face  of  the  Museum  Catalogue  Card 
should  be  noted  the  following  :  Museum  number,  original  number,  class  (of 
animals),  series  (of  specimens  or  preparations),  genus,  species,  common  name, 
locality,  sex,  age,  dates  of  collection,  death,  and  reception  (which  do  not 
always  coincide).  This  should  leave  the  lower  half  of  the  face  for  a  brief 
description  of  the  preparation  ;  purpose  for  which  it  was  made  ;  reference  to 
any  original  list,  to  publications,  etc. 

On  the  reverse  of  the  slip  should  be,  after  a  repetition  of  the  museum 
number :  the  original  weight  of  the  brain,  and  of  the  body,  and  the  ratio  in 
decimals;  the  present  (usually  alcoholic)  weight  of  the  brain  and  body;  the 
capacity  (of  an  inflated  preparation);  the  length  from  vertex  to  anus  (of  an 
entire  example);  by  whom  collected  ;  when  and  by  whom  prepared ;  donor 
or  seller;  his  address;  original  cost,  expressagc,  etc.,  hours'  Work;  estimated 
present  value;  museum  numbers  of  other  specimens  from  the  same  indi- 
vidual; numbers  of  other  preparations  from  members  of  the  same  litter; 
numbers  of  other  specimens  with  which  this  may  be  instructively  compared. 
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With  care  in  the  arrangement  and  abbreviation  of  these  points,  all  may  be  entered, 
together  with  otiiers  not  here  specified.  We  have  not  yet  fully  determined  upon  the 
best  form  for  the  Catalogue  slip,  and  hope  others  will  offer  the  results  of  their  experience. 

For  library  and  museum  catalo|yrues,  the  slips  should  be  of  heavier  and  stiffer  paper 
than  for  ordinary  notes,  and  the  surface  should  be  well-sized,  since  ink  is  commonly 
employed. 

§  100.  References. — The  slips  may  be  used  for  brief  references  to 
works,  papers,  persons,  addresses,  localities,  museums,  etc.,  constituting,  in 
fact,  permanent  memoranda^  which  may  be  filed  with  more  elaborate  or 
extended  materials  upon  the  same  subjects. 

§  101.  Extracts. — Upon  one  side  of  the  slip  may  be  written  from  40  to 
50  words,  either  by  hand,  or  with  the  type-writer  when  the  lines  are  at 
medium  distance,  1  cm.  apart  At  short  distance,  the  number  is  just 
doubled,  and,  if  necessary,  both  sides  may  be  written  on,  or  two  or  more  slips 
may  be  used,  or  a  sheet  may  be  used,  and  then  folded  to  the  slip  size. 

§  102.  Clippings.— Clippings  from  periodicals  and  newspapers  may 
often  be  accommodated  upon  the  slip.  When  no  longer  than  the  slip  is 
wide,  they  may  be  pasted  at  either  end,  with  the  lines  always  lengthwise  of 
the  slip.  When  the  length  is  greater  than  the  width  of  the  slip,  the  columns, 
if  narrow,  may  be  pasted  side  by  side  ;  but  usually  so  much  as  exceeds  the 
width  must  be  pasted  on  the  remaining  space  so  that  the  lines  run  across  the 
slip.  By  thus  covering  both  sides,  a  single  slip  may  receive  an  entire  column 
of  **The  Medical  Record,"  or  ** Science;"  more  than  half  a  column  of 
"The  Nation,"  and  nearly  half  a  column  of  the  "  New  York  Daily  Tribune." 

Even  when  unaccompanied  by  the  signature  of  some  well-established 
authority,  such  clippings  serve  as  memoranda  which  may  aid  in  looking  up 
the  matter  farther,  and  as  more  or  less  valuable  confirmatory  evidence. 

§  103.  Notes  Proper. — The  most  common  and  most  important  use  of 
the  slips  is  as  a  ready  and  convenient  vehicle  for  the  many  kinds  of  informa- 
tion which  the  scientific  or  literary  worker  desires  to  record  and  to  use. 

The  Slip  is  Always  at  Hand, — It  may  be  written  upon  without 
parade,  and  under  almost  any  circumstances,  whether  sitting  at  the  table,  or 
riding  in  the  cars,  or  even  on  horseback  ;  whether  engaged  in  regular 
work,  or  conversing  with  friends,  or  even  at  night  and  in  the  darkness. 
Under  all  these  conditions,  more  or  less  favorable,  the  essence  or  "pith  "  of 
a  fact  or  idea  may  be  recorded,  though  sometimes  in  a  shape  quite  unintel- 
ligible to  others  and  well-nigh  so  to  the  writer,  unless  an  early  opportunity 
is  taken  for  putting  it  in  better  form. 

§  104.  Accumulation  and  Elimination  of  Slips. — The  beginner's 
object  is  to  accumulate  the  brief  records  of  what  he  has  learned,  but  is  not 
sure  of  remembering  when  wanted. 

After  the  first  year,  however,  many  of  the  things  thus  recorded  become 
familiar  as  the  alphabet,  and  much  also  that  is  supposed  true  to-day  may  be 
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disproved  to-morrow,  or  superseded  by  more  accurate  descriptions,  more 
perfect  dra^villgs,  and  more  logical  discussions. 

With  the  ordinary  note-book,  or  Index  Rerum,  all  these  untruths, 
half-truths,  or  truisms  must  forever  remain  where  they  were  placed.  Prom 
being  merely  superfluous,  they  soon  become  burdensome,  then  confusing,  and 
finally  a  source  of  loss  and  exasperation. 

Not  so  the  slip ;  the  instant  its  usefulness  is  at  an  end,  into  the  waste- 
basket  it  goes,  making  room  for  more  desirable  successors. 

§  105.  Arrangement  and  Storage  of  Notes. — After  trying  many 
different  plans,  we  make  the  following  practical  suggestions  : — 

§  106.  Slip-Portfolios.* — The  slip-portfolio  is  for  holding  the  notes 
upon  a  given  subject. 

It  is  made  from  a  piece  of  stiff  Manilla  paper,  16  x  13  cm.,  and  folded  over 
a  pencil  so  that  the  folded  edge  is  left  rounded.  The  slips  are  introduced, 
the  title  of  the  subject  is  written  along  the  top,  and  the  whole  is  bound 
together  by  a  rubber  band  7  cm.  long  by  1  mm.  thick,  like  No.  372  of  the 
Price-list  of  the  R  and  \V.  Ec.  Co. 

Such  a  portfolio  will  hold  50  slips,  but  usually  when  there  are  more  than 
25  thev  should  be  subdivided. 

§  107.  Subdivision  of  Notes. — Let  us  suppose  that  the  student  is 
collecting  information  respecting  the  heart  of  the  cat.  While  his  notes  are 
few,  all  may  be  contained  in  a  single  portfolio.  As  they  multiply,  they 
naturally  fall  into  four  categories  relating  respectively  to  the  structure  of 
the  organ,  its  functions,  its  development,  and  the  titles  of  works  and  papers 
treating  of  it.  As  the  notes  increase  under  each  of  these  heads,  anatomical 
notes  may  be  divided  naturally  into  sets  relating  respectively  to  the  appear- 
ances  which  are  visible  to  the  eye,  those  which  require  the  aid  of  the  micro- 
scope, and  those  which  involve  special  kinds  of  manipulation,  as  boiling,  etc., 
in  order  to  display  the  arrangement  of  the  fibers.  The  macroscopic  anatomy 
may  refer  to  the  auricles,  the  ventricles  or  the  valves,  and  each  of  these 
headings  may  be  still  further  subdivided. 

We  see,  therefore,  that  without  the  subdivision  of  the  notes  upon  five 
quite  extensive  topics,  the  heart  might  require  the  use  of  a  dozen  separate 
portfolios.  Since  all  of  these  concern  the  heart,  they  may  all  be  bound 
together  by  a  stronger  band,  say  No.  385,  8  cm.  long  and  3  mm.  wide  ;  or, 
they  might  be  bound  in  two  sets,  the  one  including  all  the  divisions  of  the 
gross  anatomy,  and  the  other  the  rest. 

Such  a  plan  of  subdivision  is  not  only  convenient  for  reference,  but 
furnishes  an  exercise  in  Natural  Classification  ;  see  p.  49,  §  108. 

§  109.     Distribution. — Since  it  is  not  always  convenient  to  assign  the 


*  The  employment  of  the  portfolios  was  suggested  to  us  by  Wm.  Nichola,  M.D.,  of 
Boston,  Mass. 


8UBDIVISI0J9    OF  NOTES. 


49 


00. 


e 

g: 

'O 

s 

1 

£ 

a 

}  s 


I 

I 


^       Y  ■^ 


P 


t 


o 


GQ 


^ 

►« 


i 


H 
O 

3 


00 


3 
Si 

-in 


a 

o 

< 

< 


> 

o 
o 
•J 
o 

(0 

>« 

X 
0. 


< 
U 

o 

h 
OS 
< 
(II 


H 

Z 

a 

cu 

o 

•J 

> 

(X) 

Q 


X 

cu 

< 

o 
o 

•J 


50  INTRODUCTION. 

notes  to  their  proper  places  at  the  time  they  are  made,  it  is  veil  to  have  an 
extra  portfolio,  vbich,  in  this  case,  would  be  marked,  "Heart  of  Cat: 
Distribution." 

Whc'u  lis  conteots  are  to  be  diBtribat«d,  the  other  portfolios  are  arranged 
npoii  the  table  in  some  natural  order ;  the  removal  of  their  bands  will 
permit  tlie  npspringing  of  the  side  so  ae  to  expose  the  heading,  and  facilitate 
the  introduction  of  slips. 

§  110.  Slip-box. — This  should  be  of  stout  tin,  preferably  Japanned. 
The  inside  nieusurcs  of  length  und  width  should  be  23  cm.  x  14  cm.  (about 
9  X  b.b  in.),  which  is  nearly  the  size  of  the  ordinary  sheet  of  note  paper. 

The  depth  is  less  simply  stated.  If  the  bos  has  a  folding  lid,  like  the 
"Japanned  troy,  iHJstal  size,"  here  figured  {Fig.  8),  a  depth  of  8  cm.  will  be 
needed.  But  the  scientilic  student  has  such  abundant  need  for  shallow 
trays,  that  he  will  usually  find  it  more  convenient  to  have,  in  place  of  the 
folding  lid,  a  single  cover,  2  cm.  deep.  This  should  overlap  the  edge  of 
the  box  for  1  cm.,  resting  on  a  welt.  The  depth  of  the  box  itself  will  then 
Ijc  only  7  cm. 

If  the  slips  are  kept  in  envelopes  instead  of  jxirtfolioe,  the  box  and 
eover  together  should  have  a  depth  of  9  cm.  The  Jnpanoed  tray,  "standard 
size,"  is  only  5  cm.  deep,  and  if  the  "  postal  size  "  is  ordered,  care  should  be 
taken  that  it  is  of  the  actual  width  required  for  the  postul  card,  since  some 
the  of  so-called  "postal  slips"  are  only  12.5  cm.  long. 

The  free  edges  of  the  box  and  civor  should  be  turned,  and  the  latter 
should  be  "  wired." 

g  111.  Cost  of  H&teri&ls.— TUe  tiu  box  may  be  h&d  for  from  50  eeiiU  to  $1.00.  A 
tin  caali-box.  wltli  lock,  costs  tl.SO.  The  Jupaaned  trav,  poetel  size,  with  slipe,  blocks 
and  guiilee,  is  fS.GS. 

'-  Rull  Manilla,"  40  inches  ivide,  is  8  cts,  per  ^rd  ;  including  tlto  cutting,  the  dip- 
f<dio«  cost  at  the  rate  of  10  cts,  (or  2&-S5. 

The  bonds  are  rott-d  at  J2.20  per  M.  for  No.  372.  and  {5.85  for  No.  885.  By  the  bun- 
Ured  ibuy  cost  proportionnlly  a  littlp  more. 

TliG  sli|>s  may  be  cut  by  hand,  but  it  is 
usually  dicaper  to  bave  the  cntting  done 
by  tlic  atatinner.  Thoy  cost  from  60  cts. 
to  $1.00  per  M. 

§113.  Other  Methods.— The  eli|ie 
may  be  jilaccd  in  enveivpcs,  sealed  at  llie 
side,  and  vrttb  tbc  right  cud  cut  off.  If 
tliie  plan  in  adopted,  it  is  true  economy  to 
use  Btout  euvelc>|H>s  trliicli  will  not  readily 
firay  and  ttar.  Cloth-lined  envelopes  of 
the  proper  width.  Bora,  (three  and  one-half 
inchest,  may  be  had  for  about  $3,W  pet 
hundred,  and  are  practically  iiidestruclilile. 

Another  way  is  to  write  the  heading 
upon  a  card  the^si^f  of  tho^slif«jand  put 


.  8. — Tup,  Jai"ai!ned  Trat,  fob  (Uta- 

LOQIl^  l^l.II-S.     BRADEna  AMD  Writebs 

EcOKOUY  Company. 


PSSPABATION    OF   MAKUBCBIPT.  51 

the  buid  over  all.    Finallr,  there  la  the  method  eiempUGed  bj  the  aeeompu];lug  fif^io 
<ng.  8),  which  seems,  however,  better  adapted  for  masetuu  and  librarjr  catalognts. 

g  113.  Using  the  Slips. — For  ordinary  reference,  the  portTolio  is  held 
in  the  left  hand,  the  band  removed,  and  the  slips  tamed  until  the  desired 
one  is  fonnd. 

As  a  basis  for  manuscript  or  lectnre-notes,  thoy  may  be  arrsngcd  in  the 
proper  order  by  spreading  them  out  upon  the  tabic ;  more  or  lees  condenert- 
tion  and  elimination  will  then  occur.  The  selected  or  coDdeueed  notes  may 
bo  nsed  as  lectnre-notee,  or  their  substance  transcribed  to  sheets 

§  114.  For  carefully  prepared  manuscript,  the  following  stages  of  com- 
position are  recommended : — 

1.  Slips,  hand-written.  3.  Slips,  selected,  condensed,  and,  if  possible, 
type-written,  3.  Sheets,  hand  or  type-written,  into  which  the  type-written 
slips  may  sometimes  be  incorporated  by  pasting.  4.  Sheets,  carefully  type- 
written, a  corrected  copy  of  the  first  set. 

Manuscript  so  prepared,  especially  if  in  addition  an  interval  of  at  least 
one  weelt  elapses  between  the  first  and  the  second  copies,  will  usually  need 
few  changes  in  proof. 

g  115.  Sheet-Portfolios. — The  sheets  referred  to  are  of  the  standard 
note  size,  about  21  x  13.5  cm.  Snch 
sheets  and  drawings  of  similar  size  may 
be  conveniently  kept  in  .iheeZ-porffolios  of 
the  Manilla  pai>er,  double  the  size  of  the 
fihoot,  say  about  21  x2t  era. 

Portfolios  of  sheets,  or  the  sheets 
themselves,  may  be  conveniently  kept  in 
the  "Pigeon  Hole  Case,"  "pamphlet 
size,"  supplied  at  tl.50  by  the  R.  &  W. 
Ec.  Co.  The  c'use  shown  in  the  figure 
is  known  oa  the  "Billot  size."  For 
"  note  sheets,"  there  are  only  two  tiers  of 
holes. 


Fio.  8.— Uniform,  inteiiciianoe- 
ABLR  Pigeon  Hoi.b  ('ase.  Billet 
eiZB.  Readers  k  Wkiterb  Eoo- 
MOMV  CO.,  <A.) 


§110.  Hi*cellBnpau9  Suggestions. — A.  B.v  nrltin;;  the  portfolio  hendlngo  wtth 
pencil,  thoy  maj  be  chaDRcd  db  linsired,  and  lo  nny  entctil.  Even  if  wrilb'n  with  Ink  or 
printed,  however,  each  portfolio  proBcnts  four  Burfocpn  which  may  lie  nBnd  In  tnrn. 

%  117.  B.  The  type-writer  or  faUigraph  can  be  adjilMrd  to  any  widtli  of  paper.  Of 
course,  tlie  longer  the  line  the  fewer  tlie  ahiftings ;  but  the  narrower  Khcct  ie  more  easily 
manipolatcd,  especially  when  chanRi-a  or  divisions  are  r(H|uircd,  and  it  is  ofWn  a  real  aii- 
vantage  to  be  able,  without  dvlay.  to  write  altiTnat<-i.T  up"m  the  sheets  and  tiio  sliim. 

^118.  C.  While  a^sortiiiRBlnrfre  nnmbcrof  slips  for  which  portfolios  have  not  been 
prepared,  it  is  sometimfs  desirable  to  romnvr-  thi-m  all  ivithnnt  mixiop;  (he  separated  piles 
Hiis  may  be  aocotupllshcd.  cither  br  interposing  a  blank  slip  Ix'tween  tlie  successive  piles, 
or  by  placing  them  crosswise,  and  carrying  a  band  over  them  diagonnlly. 
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§  119.  Origin  of  the  Slip-system.— It  is  probable  that  the  slip-syBtem 
has  been  devised  independently  by  many  individuals^  and  we  are  informed 
that  Mr.  Folsom,  the  Librarian  of  the  Boston  AthenaBum,  proposed  the  use 
of  slips  in  Card  Catalogues  at  the  Librarian's  Convention  in  New  York  in 
185i.  As  a  means  of  recording  and  arranging  scientific  information,  how- 
ever, the  first  published  notice  known  to  us  is  the  following  by  the  senior 
author  {17)i  communicated  to  the  Boston  Society  of  Natural  History, 
May  15, 1867  :— 

§  120.  ^'  It  consists  in  the  brief  statement  of  facts,  ideas,  or  references 
to  books,  written  upon  one  side  of  a  slip  of  paper  equal  to  the  sixth  part  of 
a  sheet  of  note  paper. 

*'  A  few  of  these  blanks  are  carried  in  the  pocket,  and  advantage  is  thns  taken  of  op- 
portanities  for  reoordiog  and  preserving  inforaiation  which  the  time,  place,  or  state  of 
mind  wouJd  not  permit  to  be  written  out  in  fxill,  or  which  might  be  forgotten  before  a 
fitting  opportonity  should  occur. 

"  These  slips  are  distributed  at  leisure  into  envelopes  bearing  the  title  of  the  subject 

"  By  keeping  the  slips  separate,  it  is  evident  that  an  indefinite  subdivision  of  each 
general  subject  can  be  made  by  simply  increasing  the  number  of  envelopes  and  redistri- 
buting the  slips. 

**  The  slips  may  hQ  used  either  for  simple  reference,  or,  if  in  preparation  of  a  lecture 
or  communication,  by  arranging  them  on  the  table  in  any  desired  order,  and  transcribing 
parts  of  them  in  the  form  of  notes ;  while  for  a  written  paper  they  serve  to  indicate  the 
general  order  of  discussing  a  subje(^ 

**  The  method  proposed  makes  sure  of  the  essential  fact  or  idea  in  a  brief  form,  and 
the  slips,  being  kept  separate  and  of  uniform  size,  may  easily  be  arranged,  carried  and 
arranged,  or  rearranged  in  any  order  at  any  time." 

This  plan  was  presented  in  a  lecture  at  the  session  of  the  Anderson  School  of  Natural 
History  on  Penikese  Island,  in  July  1878,  and,  according  to  a  report  in  the  N.  T.  Tribune, 
"  was  almost  universally  and  immediately  adopts." 


§  121.    Rules  and  Aphorisms  of  General  Application. 

"  In  the  order  of  Nature,  doing  comes  before  thinking ;  Art  before 
Science  " — Joseph  Henry  {MayeVy  1,  95). 

'*  Personal  familiarity  alone  makes  knowledge  alive.'* — Philip  Oilbert 
Hamerton, 

^*  Practice  the  utmost  rigidity  and  thoroughness  in  research,  without 
regard  to  time  consumed,  or  value  of  results. ''—ZTewry  Jmnes  Clark  {Pack- 
ard, 1). 

"  Lenteur  dans  la  marche ;  aridit6  dans  I'etude ;  solidit6  dans  les  prin- 
cipes ;  sftret^  dans  les  rSsultats ;  ce  sont  U  les  attributs  des  sciences  d'ob- 
servation." — Bichafy  A,  i,  p.  v. 

Correct  methods  are  the  keys  of  knowledge. 

Whoever  has  learned  how  to  work  has  taken  a  long  step  toward  indepen- 
dence of  teachers  and  books. 
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"  The  method  may  determine  the  resnlt." — Lonit  Agtusit. 

"  If  researches  take  at  the  first  step  a  wrong  direotioa  they  diverge  the 
farther  from  the  truth  the  farther  they  are  followed." — Oaboriau. 

"  It  is  often  ae  if  the  truth  were  rather  vhispeied  than  spdken  by 
STatore." — Owen. 

Aocaracy  is  more  to  be  desired  than  speed. 

Books  may  he  coDsalted  in  haste,  bat  Natare  demands  deliberation, 

Non-discriminatioQ  is  no  proof  of  identity 

Ignorance  of  a  specimen's  locality  may  canse  delay ;  an  error  respecting 
it  may  create  confasion. 

As  is  the  locality  to  an  individnal,  so  is  the  indiTidnal  to  any  of  ite  parts. 

"  There  is  so  close  a  solidarity  between  ourselves  and  the  animal  world 
that  our  inaccessible  inward  parts  may  be  supplemented  by  theirs.  •  •  •  A 
sheep's  heart  or  lungs  or  eye  must  not  be  confounded  with  those  of  man  ; 
bat  so  far  as  the  comprehension  of  the  elementary  facts  of  the  physiology  of 
circulation  and  of  respiration  and  of  rision  goes,  the  one  furnishes  the 
needed  anatomical  data  as  well  as  the  other." — Huxley,  3. 

'•  Carpenters  and  tailors  do  not  learn  their  trades  upon  rosewood  and 
cloth  of  gold."— B^iWer,  2,  8- 

"Felifcomy  should  be  the  stepping-stone  to  anthropotomy, " — Idem,  2,  6. 

"  Ko  medical  student  should  l»e  allowed  to  dissect  the  human  cadaver 
until  he  has  familiarized  himself  with  the  anatomy  of  the  cat." — CUven- 
qer,  1,  1. 

He  who  can  skillfully  dissect  a  cat  will  find  little  difBcuIty  in  dissecting 
a  man. 

"  Fiat  ezperimentum  in  corpore  vili." 

The  softer  the  parta,  the  harder  their  study. 

Soft  parts  are  perishable. 

Harried  dissection  is  rarely  truatworthy. 

The  thorough  examination  of  soft  parts  can  be  made  only  nnder  one  or 
more  of  the  following  conditions:  A.  Limitation  of  the  inquiry ;  B.  Abun- 
dance of  material ;  C.  Continuity  of  dissection;  D.  Co<operation  of  several 
disaectora ;  E.  Preservation  of  the  parts. 

Filth  and  bad  odors  cannot  always  be  avoided,  but  their  continuance  is 
rarely  necessary. 

Accurate  knowledge  of  a  few  things  is  better  than  vague  ideas  concern- 
ing many. 

First  expressions  are  rarely  correct  or  perfect. 

A  description  is  perfect  only  when  it  enables  one  who  has  never  seen  the 
object  to  form  a  correct  image  of  it. 
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§  123.  This  work  treats  mainly  of  the  Gross  Anatomy  of  certain 
portioDB  of  the  Domestic  Cat,  and  of  the  Methods  of  their  Examina- 
tion aad  Preservation. 

Reaaonfl  for  Seleotloti  and  Preferenoe. — There  shall  be  given 
here  a  condensed  statement  of  the  reasons  for  selecting  the  Cat,  for 
giving  almost  exclusive  attention  to  the  Cephalic  region  of  the  body, 
and  for  devoting  to  the  Brain  and  other  Viscera  a  relatively  lai^je 
amount  of  space. 

§  124.  P<w  Selecting  the  Oat.— Three  things  are  to  be  learned  by 
the  student  of  Anatomy  and  Physiology,  whether  Human,  Veteri- 
nary or  Comparative  :  methods  of  manipulation ;  fundamental /ac<* 
of  structure  and  function  ;  and  terms  of  expression. 

Most  of  the  methods  might  be  learned  upon  any  mammal,  but 
convenience  and  economy  are  consultiiHl  by  the  use  of  one  wliich  is 
at  the  same  time  widely  distributed,  common,  easily  kept  in  con- 
finement, and  of  moderate  size  so  as  to  be  readily  manipulated  and 
cheaply  preserved. 

Methods  cannot  be  practised  without  some  knowledge  of  the 
nature,  location,  and  uses  of  the  parts  concerned  ;  and  the  record  or 
communication  of  results  involves  the  use  of  terms ;  hence  tliere  is 
effected  a  substantial  saving  of  time,  mental  effort  and  expense  by 
employing,  in  the  acquisition  of  methods,  a  form  anatomically  and 
physiologically  comparable  with  tliose  which  the  student  is  pre- 
paring himself  to  investigate. 

The  adult  Imman  Hubject  is  incoiiTeniontlj  Isrge.  not  alwHVR  pany  lo  nhtaln.  and  ofton 
BipuDHivQ  when  all  tUnKS  am  coaridered.     The  immature  individual!  (still -birtha)  which 
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may  sometimes  be  had,  lack  the  firmness  of  texture  which  is  desirable  for  the  eraminatJon 
of  certain  parts. 

The  veterinarian  is  espedaUj  interested  in  the  horse  and  the  cow ;  but  these  are  too 
large  and  costly  for  elementary  work  ;  in  less  degree,  the  sheep  and  the  pig  are  open  to 
the  same  objection. 

The  needs  of  the  comparative  anatomist  were  well  expressed  in  the  coarse  of  a  *'  Labon- 
tory  talk,"  by  the  late  Prof.  Jeffiries  Wyman,  as  recorded  by  the  senior  author  (2,  5) : — 

"  In  commenting  upon  the  unsatisfactory  nature  of  some  published  notes  of  dissec- 
tions, he  said  :  '  Much  of  this  is  due  to  the  lack  of  suitable  standards  for  comparison.  The 
human  body  is  not  a  suitable  standard  for  the  lower  vertebrates.  The  best  thing  any 
anatomist  can  do  is  to  prepare  complete  accounts  of  the  structure  of  a  few  forma,  each 
typical  of  some  large  group.  The  fowl  could  represent  the  birds,  and  the  cat  the  mammals. 
The  cat's  anatomy  should  be  done  first,  because  it  would  also  serve  as  an  introductioa  to 
Human  Anatomy,  and  thus  become  an  important  aid  to  Medical  Education.' " 

Theoretically,  among  known  forms,  the  wants  of  the  comparative  anatomist  might  be 
more  folly  met  by  the  more  generalized  opossum  or  raccoon.  The  tiny  musk-deer  of  Java 
could  be  more  easily  dissected  and  preserved  than  most  of  our  hoofed  quadrupeds  ;  while  a 
medium  sized  monkey,  especially  after  some  confinement,  is  the  best  possible  sobstitate 
for  the  human  subject. 

Unfortunately,  however,  none  of  these  animals  is  sufficiently  abundant  in  all  parts  of 
the  civilized  world,  and  we  must  select  such  as  are  to  be  had.  The  rat  is  certainly  too 
small  for  most  purposes,  and  not  easy  to  obtain  unmutilated.  The  rabbit,  like  the  rat, 
belongs  to  a  group  of  peculiar  mammals,  the  Rodents,  with  no  special  advantages  in 
respect  to  either  human  or  veterinary  anatomy.  Dogs  vary  greatly  in  size  and  mode  of 
life,  so  that  no  one  of  the  many  breeds  can  be  fairly  spoken  of  as  the  dog^  and  althoogh, 
as  stated  by  the  senior  author  (21,  808),  the  pectoral  muscles  present  less  variation 
than  might  be  expected,  few  comparisons  have  been  made  of  the  other  soft  parts  except- 
ing the  brain,  where,  as  regards  the  disposition  of  the  cerebral  fissures,  the  variation  is 
considerable  and  perplexing  (Wilder,  12,  242). 

So  far  as  we  can  judge  from  published  records  and  our  own  observations,  cats  are  much 
less  subject  to  variation  than  dogs.  They  are  both  wdken  and  eUrnber$,  and  therefore 
comparable  with  the  domestic  quadrupeds  on  the  one  hand,  and  with  the  monkeys,  and 
through  them  with  man,  on  the  other.  They  are  common  in  most  civilized  lands,  fertile, 
easily  reared,  and  may  be  kept  in  confinement,  even  in  considerable  numbers,  without 
difficulty.  They  quickly  succumb  to  amasthetics,  and  their  size  is  such  as  to  facilitate 
both  dissection  and  preservation  in  alcohol.    They  are  qidet,  while  dogs  are  noisy. 

§  125.  Of  a  less  practical  nature,  yet  well  worth  mention,  is  the  remarkable  combination 
in  the  cat's  organization,  of  delicacy,  agility  and  strength ;  a  combination  which  seems 
almost  perfectly  adapted  to  the  prolongation  of  individual  life  and  the  perpetuation  of  the 
species.  Indeed,  as  well  remarked  by  Mivart  (B,  493,)  '*  Something  may  be  said  in  favor 
of  cats  being  the  highest  of  mammals,  if  man  is  considered  merely  in  his  animal  capacity, 
in  which  alone  he  can  be  brought  into  comparison  with  other  organisms."  See  also 
Minot,  1,  and  Dana,  123, 160. 

This  idea  will  be  acceptable  to  those  who  prefer  the  purely  teleological  aspect  of  Natura 
Others,  however,  may  find  ample  ground  for  discussion  respecting  the  universal  operation 
of  the  doctrine  of  Final  Causes,  at  least  in  the  present  state  of  our  knowledge.  Teleology 
has  not  yet  explained  the  existence  of  the  insignificant  clavicle,  the  rudimentary  primal 
metacarpal,  the  little  pocket  at  the  border  of  the  ear,  or  the  cusps  on  the  deciduous  man- 
dibular canine  teeth. 

§  126.  In  short,  while  freely  conceding  the  advantages  which  might  be  presented  by 
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other  forms,  MpedklBj  If  U  were  pnctlable  to  mpplj  »  aepanle  (tendud  for  the  antbro 
potoinist,  the  zooIoglHt  and  the  reteriiiariu],  we  nererthelesB  believe  that  eren  then 
these  three  might  be  advKutngeoiuI;  conip«red  with  the  cat  aa  a  fotirth  and  iDtermediato 
fomi,  and  that,  when  all  poiala  are  conaldered — eiie,  habit,  diatrlbutloD,  ph.Tslcal  endow- 
ment and  loolugical  portion — the  cat  ebould  be  cboeen  over  all  oihera,  both  aa  a  single 
Btandard  for  oompBiiaon,  and  as  a  Bubject  of  elementaiy  and  preliminary  auatotnlcal  and 
ph;sloii^;te*l  work. 

§  1^.  Nor  la  this  choice  wholly  without  precedent.  It  ia  tme  that  descriptive  sad 
practical  worke  apon  Mammals  have  lieea  more  often  ixteed  npon  others  than  tlie  cat.  For 
obvjooe  reasons,  the  horse  has  lieen  the  subject  of  many  publication  a ;  thenbl>lt  iseelectad 
bj  Kranne  (A),  the  rabbit  and  the  dog  by  Foster  and  Langley  (A),  the  rat  by  RoUestoa 
(A)  and  Horrell  (A),  while  Coues  has  deacribed  (47)  the  sheleton  and  musdeB  of  the 


Tel  StmoS'DiiTcliheim  devoted  a  magniflceot  monograph  to  the  bones,  ligaments  and 
muHclee  of  the  cat ;  and  reduced  copies  of  his  outline  plates,  with  a  trsnsIatiuD  uf  the 
"  ExplanationB,"  have  been  published  by  our  coUeegue,  Prof.  Henry  S.  VVllUamF.  Tlie 
ikeletun  la  delineated  and  named,  in  connection  with  those  of  the  Dock  and  tlie  Codfitib, 
by  E.  TuJlej  Newton  (A),  and  as  the  work  wns  "  prepared  under  the  supervision  of 
Prof.  Huxley,"  tbe  uBefulncBs  of  the  c&t  Iibs  prob&bly  been  appn«iated  by  tliat  zoologist. 
Finally,  the  recent  volume  by  Mivnrt  (B)  purports  to  describe  the  entire  Btruccnro  of 
tbe  eat.  although  no  practical  directions  arc  given,  and.  according  to  notices  in  The  Nation 
for  JnoeS.  168t,  snd  in  Sr(>nc«,  and  The  Athinawn  fur  June  4.  (he  author  seems  to  have 
made  somewhat  frequent  aud  wholly  unspecified  substitutions  of  human  nnalomy  for  that 
of  the  cat. 

The  jnniM' author  has  publislied  two  papers  {1,3)  upon  the  anatomy  of  the  cut ;  and 
the  desire  for  a  complete  account  of  its  brain,  expressed  by  the  senior  author  in  187S 
(11,  329),  has  been  recently,  In  part,  fulfilled  io  the  papers  numbered  it,  3,  4,  !i,  B, 
7,  S,  O,  12,  13  aud  14. 

§  128.  Reasoni  for  Treating  <tf  only  Part  of  the  Body.— This 
work  is  primarily  ao  explanation  of  TnethodSy  and  tbe  descriptions 
of  oi^ns  are  mainly  in  illustration  thereof. 

The  KGoount  of  only  forty  muscles  covers  an  eqaol  number  of  pages.  To  devote  a  pro- 
portionate space  to  the  150  or  more  other  muscles,  and  to  all  the  arteries,  veins  and  nerves 
would  swell  the  volume  to  undesirable  dimennons.     Some  selection  was  therefore  Docee* 

Of  tbe  two  general  regions  of  the  body,  the  cephalic  is  certainly  more  familiar  to  most 
|i«rsons,  more  Interesting,  more  employed  in  art.  more  often  us<.<d  in  elperlment.  and  more 
subject  to  injury  and  disease.  To  obtain  and  pre|iare  the  heart  and  the  brain  involves 
some  manipulation  of  the  thorax  and  head. 

The  arm  of  the  cat  is  more  complete  than  the  leg,  since  it  has  all  Bve  of  the  digils, 
and  presents  tbe  interesting  and  im|>ortant  provision  for  tbo  rotation  of  one  of  the  epipodial 
bones  about  the  other. 

Notwithstanding  our  doubts  respi'cting  the  homologies  of  the  M.  daro-lrapftivi  and 
some  of  the  antebrachial  muscles,  tbo  myology  of  the  arm  is  in  a  more  satisfactory  stale 
than  that  of  the  leg,  where  the  great  "  adductors "  are  likely  to  pusalu  anatomists  for 
some  time  to  come. 

In  short,  the  same  practical  considemtiims  wlilch  have  led  most  anatomists  to  describe 
the  mnscles  of  the  antrbrachium  with  raorK  fullness  than  those  of  thr  back,  have  induced 
□a  to  select  the  arm  rather  tlian  the-  leg  for  the  mure  detailed  di'scHptions, 
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§  129.  Reasons  for  Giving  Unusual  Prominence  to  the  Vis- 
cera.— It  is  stated  by  Macalister  (British  Association  Report,  1877, 
p.  94),  that  "at  least  600  bodies  are  annually  examined  in  the  dis- 
secting rooms  of  Great  Britain  and  Ireland;"  yet  how  few  are 
the  published  observations  respecting  the  characters,  constant  or 
variable,  of  any  parts  other  than  the  bones  and  the  muscles.  In 
this  country  the  case  is  still  worse,  and  we  have  no  journal  espe- 
cially devoted  to  Anatomy  and  Physiology. 

This  comparative  neglect  of  the  internal  organs  is  probably  due,  in  great  part,  to  tbe 
fact  tbat,  as  remarked  by  tbe  senior  author,  {2^  9),  tbe  average  "  human  subject  is  rarely 
available  for  tbe  study  of  viscera.  Usually  some  of  them  are  diseased.  The  heart  is  apt 
to  be  full  of  injection-mass.  Tbe  brain  and  abdominal  viscera  decay  so  rapidly  that  some 
of  tbeir  important  features  are  soon  obliterated ;  and  when,  as  is  customary,  their  removal 
is  postponed  until  after  the  examination  of  the  overlying  muscles,  their  condition  is  often 
6uch  as  to  render  tbem  unfit  for  preservation.  How  many  students  have  gained  a  good 
view  of  the  thoracic  duct,  or  tbe  sympathetic  ganglia  ?  How  often  has  it  been  ascertained 
whether  a  subject  has  two  pancreatic  ducts  or  only  one  ?  Is  a  satisfactory  examination 
of  tbe  brain  made  by  the  majority  of  dissectors  ?  "  In  short,  do  not  tbe  larger  number  cf 
medical  students  regard  tbe  viscera,  even  the  heart,  as  simply  a  mass  of  Ul  smelling 
material,  difficult  to  examine,  not  very  instructive,  and  worthy  only  of  the  waste  pail  ? 

Whatever  be  the  cause  of  this  inattention  to  the  viscera,  the  fact  leads  us  to  give 
ample  s^mce  and  illustration  to  these  organs  as  they  exist  in  an  animal  peculiarly  adapted 
for  their  study  and  preservation.  Moreover,  although  a  predilection  for  surgery  prevails 
among  medical  students,  most  of  the  diseases  they  will  have  to  treat  affect  the  viscera 
rather  than  the  skeleton  and  its  muscles;  physiology,  too,  is  largely  splanchnological,  and 
a  correct  knowledge  of  tbe  brain  is  yearly  more  desirable  in  connection  with  the  pro- 
gress of  rational  Psychology. 

I-iastly,  notwithstanding  the  general  preference  of  systematic  zoologists  for  skeletal 
characters — a  preference  certainly  based  upon  convenience,  and,  in  respect  to  fossil  forms, 
upon  absolute  necessity — wo  are  disposed  to  think,  as  suggested  by  Gill  (1^  p.  xxvii) 
and  the  senior  author  {22,  189),  that  tbe  more  comprehensive  vertebrate  divisions  should 
be  founded  upon  cerebral  and  cardiac  characters. 


CHAPTER    I. 


LIST  or   HTaTRUHKNTS  AKD   ItATEBUL   FOR   AKATOIHCAL   TECHKOLOOT— DESCItlFnoK 

OP  INSTROHEirTB  AND   APPABATUB CARS,  POLIBHIICO  AND  BHARPBNINa  UF   IHBTRU- 

ItENTB— HBTBOD8   OW   KILLINO    ANIMALS— PRECAUTIONS    POR  CLEIASLISEM— DEO- 
DORIEERS. 

§  130.  Anatomical  Instrumenta  and  Material. — The  follow- 
ing is  a  (Jeneral  List  of  the  Supplies  required  for  anatomical  work. 
A  Special  List  will  be  giveu  in  connection  with  each  kind  of  manipu- 
lation. 

The  ndinci  are  u-rmnged  in  alplinbollcal  order.  Commnn  lettpin  mro  (is«l  for  the  uanics 
of  iiutraiiieDU  and  mai^rials  which  are  demnMe,  edpeciallf  In  a  large  laboratory.  The 
namee  iu  black  letter  are  of  HTtieles  which  are  regarded  by  us  as  iadupttttablt  to  the 
perfonnaDco  ot  the  bent  kind  of  work. 

Several  articles  are  not  marked  iadlapensable  because  for  tlicm  ma;  be  Bahetitaf^ 
others  which,  although  leas  perfect  and  Mtitfactury,  may  be  cheaper  or  more  easily 
ohuined.  For  example,  ordioarj  cotton  maj  be  used  instead  ot  the  abiwrbent,  a  pail  or 
box  in  pleco  of  the  aniesthotic-tHix,  crockery  inetetul  of  glasH,  etc.  Of  the  two  ByrioKcs, 
the  cheaper  is  marked  Indispensable,  but  the  more  expensive  will  answer  the  purpose  more 
convenieDtly. 

In  the  fint  eolnmu  are  given  the  nnmbors  of  the  figjirtt  of  the  instrumenta  and  appa- 
ratos  Id  this  work.  Id  the  second  colamn,  the  tectum*  are  named  when  possible,  Usua1l,v 
these  aectiona  occur  withia  the  present  chapter,  but  in  some  cases,  as  with  Alcohol,  Jars, 
etc,  the  articles  are  treated  of  ulsowhere.  as  may  bo  aMXTlaiued  from  the  Index. 

Id  the  last  ciiluma  nre  given  tlio  nanmiiiit  pnert  of  the  leas  ^miliar  artlclefp.  They 
are  usoalty  taken  from  dealers'  lists,  and  are  therefore  Iwsed  apon  the  ordinary  welghtx  and 
measares.  It  will  be  understood  that  prices  vary  according  to  the  ijuaiity  of  the  goods. 
the  state  of  the  market,  and  the  distsoce^f  the  dealer  from  the  place  of  maanfacture. 

Illustrated  Catalogues  of  Anatomical  and  Surgical  Instruments,  of  Tools,  of  Glass-ware, 
and  of  Chemical  Apparatus  and  Supplies,  may  bo  obtained  iif  deslere,  an,  for  instance, 
Codman  ft  ShortleS,  of  Boston,  Shepard  4  Dudley,  of  New  York,  and  Snowden,  of 
Philadelphia ;  A.  J.  Wilkinson,  and  Ooodnow  ft  Wightmao.  of  BoetuD  ;  Whitall,  Tatum 
ft  Co.,  of  New  York  ;  J.  i  H.  Bcrge,  of  Now  York,  and  others. 

AmcLB.  Fia.  Sac.  I'la  Pbicb 

Absorbent  cotton IM  lb-  $1.00 

Alcohol,  ethyl ch.  Ill  gall.  2. ,10 

AlcoOmeter  (alcoholometer),  or  hydrometer "  2.00 

Ansflthetic  box 29  194  1 .  50 

Animal  charcoal 198  lb.  10 

Araeniate  of  aodft ch.  Ill  lb.  20 

Arthrotome 18  135  1.25 
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Abticlb.  Fio. 

Atomizer  or  spraying  apparatus 

Bags,  coarse,  for  cats 

Basins,  graniteware 

Beaded  bristles 

Benzine 

Bistoury,  concave,  blunt  point 

**        small,  straight,  blunt  point 14 

"  *'  **        sharp  point 

Blocks,  15x7x5cm 

Blow  pipe,  flexible 19 

Bone  chisel 

Bottle  brushes 84 

Butcher  knife,  small 

Cans  and  boxes,  metal 

Canulae,  glass 8G 

Carbolic  acid,  strong 

Cats 

Chain  hooks : 

Chamois  leather 

Chloroform 

Clove  oil 

Compressor,  small 18 

Corks,  assorted 

Cork  presser 

Cosmoline  or  vaseline 

Cotton,  common 

Deodorizers 

Dishes,  glass,  covered  33 

Dissecting-gown 

Drawing  materials 

Drills  and  stock 

Emery,  finest 

Enterotome 

Ether,  sul])huric 

Filter 

Foot  lathe ^     . . 

Forceps,  coarse 18 

**        fine,  curved 20 

Glycerin,  common 

Graduate,  glass 

Hone,  finest  Arkansas  oil-stone 

Hone,  medium 

Hydrometer  jar,  12x2  inches 

Injecting  materials,  colors,  etc 

Instrimient  cases 

Jars,  glass,  w'ide-mouthed 

Knitting  neiKlle,  smallest 

Lamp,  Bunsen  or  spirit 

Metric  rule,  weights  and  measures 


8bo. 


Pbicb 
1.25 


186 


137 
138 


ch.  ni 


139 
140 


141 


ch.  Ill 
142 
143 
144 

•  • 

159 


145 
146 


184 

184 

ch.  Ill 

ch.  IV 

171 
ch.  Ill 


13 


doz. 


lb. 


pair 


doz. 


lb. 


1.25 
1.25 
1.25 

•  • 

25 
1.00 
2.00 

50 


50 

•  • 

2.00 

8 


8.80 


2.00 
5.00 
26.00 
1.00 
1.25 
50 
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Abtxoui* 

Muslin,  cheap  

Nailbrush 

Needles,  post  mortem 

Nippers,  large  and  medium 

Nippers,  small,  Stube's 

Nitric  add 

Oil,  olive  or  sewing-machine 

Oiler,  glass  or  metal 

Parchment  for  labels 

Parchment  numbers 

Permanganate  of  potassa 

Pins,  assorted,  and  ribbon 

Plaster,  adhesive 

Plaster  of  Paris,  finest  dental 

Pliers,  round  nose,  6-inch 

Probe,  silver,  with  eyelet 

Rouge,  jeweller's 

Rubber  bands,  assorted 

Rubber  gloves 

Rubber  sheeting 

Rubber  tubing 

Saw.  back,  small 

Scales,  large  and  small 

Scalpels,  large,  medium  and  Charriere. 

Scissors,  coarse,  curved  flatwise 

Sdasors,         "  **        edgewise 

medium,  curved  flatwise 

fine,  curved  edgewise 

bone 

hair 

Silicate  of  soda 

Sodium  chloride  (common  salt) 

Sponges,  small 

Strop,  rasor 

Svringe,  brass,  with  canula 

rubber  bulb 

white  metal  .....* 

Sjringotome 

Tags  for  labels 

Tenaculum 

Tools,  carpenter's  

Towels,  fine  crash,  45  x  70  cm 

Tracers,  sharp  and  dull 

Trays,  tin,  copper,  or  wood 

Tripod  magnifier 

Tubing,  glass,  small 

Tunnels,  fluted  tube 

Turpentine,  spirits  of 

Twine  and  thread,  linen 


Fxa. 


<« 


II 


<< 


(« 


Sio. 


11 

146 

IC 

\             146 

•  • 

• 

•  • 

147 

• 

140 

•  i 

148 

9    i 

108 

•  i 

*                                           •    m 

202 

•  1 

ch.  IV 

•  • 

•   • 

183 

• 

106 

160 

•  * 

•  ■ 
161 

2] 

L      152 

■  « 

163 

22-^ 

*A           166 

2: 

»      166 

•  1 

»* 

•  • 

<« 

2.1 

i      " 

•  ■ 

157 

•  4 

•  1 

168 

•  • 

•   * 

160 

■ 

lai 

8^ 

1     ch.  IV 

•  1 

pt.  Ill 

8.'! 

\          ch.  IV 

If 

\             161 

•  4 
• 

•  • 

163 

• 

164 

• 

166 

r 

7             166 

7^ 

i      167 

2( 

5     pt.  Ill 

169 


PiB 


M. 


61 
Pbios 


75 

.00 


60 


.60 

75 
26 
25 


n 
<( 


25 

•  • 

14.00 

75 

75 

1.26 

2.60 

60 


25 


60 


62  ANATOMICAL    TECHNOLOGY. 

AitTtcxi.                                                                Fio.  Sio.               PiB 

Vials,  larpfc-mouthed ch.  Ill 

Waste  pail,  covered 196 

Waste  papers 105 

Watch  glasses pt.  II            doz.               2.60 

Wotting  boitlo 27  170 

Wire,  brass,  copper  and  iron 


•  • 


•  •  •  • 


•  • 


•  •  •  • 


§  133.  It  will  be  seen  from  the  foregoing  list  that  the  ahsolvtely 
necessary  instruments  for  oixlinary  anatomical  work  are  comi)ara- 
tively  few  and  inexpensive. 

In  purchasing  instruments,  the  student  should  remember  that 
their  Dolue  depends  not  upon  their  handles^  their  finish^  or  their 
cost^  but  upon  the  adaptation  of  their  size^  form  and  temper  to 
the  work  in  view. 

On  the  other  hand,  while  perfect  mstruments  alone  will  not 
insure  a  good  dissection,  they  are  generally  more  easy  to  use,  and 
more  durable.  Hence  it  is  cheaper^  in  the  endj  to  purchase  the 
best 

Left  figure,  ordinary  **  cutting  nippers,"  Right  figure^ 
''diagonal  side  cutting  nippers,"  called  nippers  in  this 
work.  Middle  figure,  blades  of  nippers  seen  from  the 
side. 

§  134.  Absorbent  Cotton. — This  is  cot- 
\        m  %     ton  freed  from  all  impurities,  and  especially 
^      ^    from  the  oil  which  ordinary  cotton  retains 
in    small    amount.      It   is   therefore    not 
only   cleaner,    but   capable  of  absorbing 
water  or  alcohol  instantly.    On  this  account 
Fig.  io.--Stubs'8  Nippers.     -^  jg  j^  ^^  preferred  for  the  ctishions  which 

^  are  made  for  freshly  prepared  brains,  em- 

bryos, and  other  soft  and  delicate  specimens  to  rest  upon  while 
hardening.  It  should  also  be  used  for  packing  small  or  delicate 
alcoholic  specimens  for  transportation  ;  the  ordinary  cotton  occupies 
much  more  room  at  first  than  after  it  is  thoroughly  soaked,  and  a 
space  is  thus  left  in  which  the  specimen  can  be  shaken  to  and  fro. 
When  ordinary  cotton  must  be  used  for  either  of  these  purposes,  it 
should  be  first  thoromjhly  soaked.  For  dry  packing,  the  ordinary 
cotton  will  answer. 

§  135.  Arthrotome — Fig.  16.— This  is  a  strong  scalpel,  two 
edged  for  about  1  cm.  from  the  point.  The  handle  is  steel,  continu- 
ous with  the  blade,  and  roughened  like  that  of  the  anthropotomicaJ, 
"cartilage  knife."     The  arthrotome  should  be  used  for  the  rougher 


BEADED   BBISTLES. 


Fio.  11.— SippEns ;  X  1;  g  146.    Gorman  "  Side  cutting  Nlppen." 
Fifl.  13.— FisB  Scissons,  curved  edgcwisi: ;    x   1 ;  S  IM- 

work,  as  cutting  cartila<^es  and  st'paratiitg  artiira,  so  as  to  avoid 
dalling  and  nicking  the  more  delicate  blades  of  the  scalpels.     Any 
thick  bladed  ecalpel  may  be  ground  into  a  tolerable  artlirotome. 
%  136.  Beaded  Bristles. — ^These  are  easilv  made.     Cut  from  a 
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hair  broom  a  bunch  of  the  bristles,  and  select  the  longer  and  more 
perfect  ones.  Cut  off  the  split  end  so  as  to  leave  each  bristle  6-7 
mm.  long.  Melt  red  sealing  wax  in  the  flame  of  a  lamp,  and  dip 
into  it  the  larger  ends  of  several  bristles  at  once ;  lay  them  down 
separately  and  dip  more  until  each  has  a  bit  of  the  wax.  Then  take 
them  one  by  one,  hold  them  near  the  flame,  and  turn  them  between 
the  fingers  so  that  the  wax  assumes  the  form  of  a  small  tapering 
bead.  These  bristles  are  often  useful  in  probing  for  slender  holes 
and  canals,  especially  in  the  brain  and  other  soft  parts. 

§  137.  Blocks. — ^These  are  of  wood,  well  oiled,  and  with  the 
edges  rounded.  They  are  used  for  supporting  the  parts  under 
dissection,  but  a  folded  wet  towel  may  sometimes  serve  the  same 
purpose. 

§  138.  Flexible  Blow  Pipe— Fig.  19.— This  is  the  whole  or 
part  of  the  ordinary  metallic  blow  pipe,  with  the  addition  of  a 
piece  of  rubber  tubing  30-40  cm.  long.  The  blow  pipe  may  be 
filed  in  two,  and  the  pieces  used  for  finer  and  coarser  work  respec- 
tively. 

Unlike  the  short,  straight  and  stiff  blow  pipe,  this  may  be  bent 
in  any  direction,  and  the  object  inflated  may  be  held  at  a  con- 
venient distance  from  the  eye.  Since  inflation  is  temporary  injection, 
the  advantage  of  witnessing  the  effects  during  the  operation  are 
obvious. 

A.  The  idea  of  attaching  a  flexible  tube  to  the  metal  blow  pipe  was  first  suggested  to 
us  by  Mr.  C.  ¥  aark,  a  student,  in  1874. 

B.  A  blow  pipe  of  any  size  may  be  made  by  drawing  a  bit  of  glass  tube  to  a  point,  as 
in  making  a  canula,  and  attaching  the  rubber  tube. 

§  139.  Cats. — The  price  of  cats  varies  from  five  to  twenty-five 
cents.  The  owners  of  superfluous  animals,  especially  of  such  as 
are  too  old  for  usefulness  or  comfort,  are  sometimes  glad  to  have 
them  painlessly  killed. 

The  isolated  student  can  usually  obtain  a  cat  when  it  is  needed,  but  a  laboratory  must 
keep  several  on  hand.  Contrary  to  general  expectation,  cats  rarely  quarrel  in  captivity, 
and  the  fiercest  of  them  generally  become  approachable  within  a  few  days.  But  the  fleas 
which  probably  infest  all  to  some  extent,  seem  to  multiply  more  rapidly  when  seyeral 
cats  are  confined  together,  and  some  persons — though  comparatively  few — are  annoyed  by 
them  ;  hence  certain  precautions  should  be  observed. 

If  possible,  the  cats  should  be  kept  in  a  separate  building.  If  they  are  confined  in 
part  of  a  building  otherwise  occupied,  the  room  should  be  isolated  by  double  doors,  etc. 
The  walls  should  be  thoroughly  plastered,  or  made  of  closely  matched  boards. 

At  least  one  window  should  be  reached  by  the  sun,  and  a  raised  platform  should  be  so 
placed  that  the  cats  can  sun  themselves  on  it.     The  windows  should  be  covered  with 
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Strong  irire  nettiiif;>  ^"^  alwBTs  open  a  littls  ti  the  top.  In  aniDmer  the  Tcntllstion 
cftODot  be  too  free ;  In  triater  the  room  ihonld  be  kept  at  n  moderate  temperatare  (10  to 
\y  U.). 

At  least  ono!  a  jemr,  the ro:nn Hhould  bo  llioroDghty  cleaned,  and  thin  wa^hi'd  wicb  a 
sol ation  of  sulphate  of  IrotL  Benzine  slinuld  be  poured  or  aprayed  imn  all  the  comers 
and  cracks  to  kill  the  fleas.  If  poa^ble,  the  room  should  tw  vncant  during  the  hottest 
months. 

S.iallow  buies  of  dry  earth  should  bo  placed  upon  tlie  floor,  and  the  earth  changed 
n^nzntlj.  Should  soiling  of  the  floor  occar,  the  feces  ehnuid  bit  rumovod  at  unco,  the 
spot  n<-11  washed  and  saturated  with  soma  de<xloriii>r,  nod  then  coren^  with  a  box.  An 
unclranly  cat  should  be  promptly  removc-d.  Tho'msle  cat  is  retromingent ;  If  oaa  side  of 
tbo  earth  b->sea  rrachee  to  tho  huiglit  of  atioiit  30  cm.  (about  1  Tout)  abdvo  tlio  earth,  the 
walls  of  tho  mom  ranj  bo  protected  from  tlicir  Blri>ng-8nic]l)ng'  urine. 

Ciita  like  soparate  beds,  ff  hicli  may  Ira  provided  bv  placing  Imxes  contaiaiug  a  little 
hay  or  "  ctcvlsJDT  "  ulong  the  aides  of  tlio  m^im.  prefi-rably  at  a  lillle  distance  from  tlio 
floor.     Tlic  cats  am  better  pleased  if  tialf  tlie  top  of  the  Imx  in  loft  upon  It. 

Freeli  catnip  sliiinld  be  strewn  about  tbi}  room  occasionally  when  obtainable ;  the  dried 
bsrb  is  a  goo.l  substitute  in  the  winter. 

Qrahiun  crackers  and  water  should  always  be  Bcccasibie,  milk  should  be  supplied 
daily,  and  moat  oitcc  or  twice  a  wuok.     Tho  milk  veeai'ls  Hliimid  bo  ke|it  clean. 

g  140.  OhaUi  Hooka— (Stti  Codman  &  Shurtlcff,  A,  43,  Pig.  14). 
— These  are  used  for  fixing  or  suspending  parts  under  dissection. 
In  most  cases,  with  so  small  an  animal  as  the  cat,  tliese  purpoi^es 
can  be  accomplished  by  tho  use  of  tlie  "small  comi)r(!330r,"  with 
strings  or  straps  of  approi)nate  length. 

§  141.  CompreiBor,  Small— Fig.  13. — This  name  is  given  to 
what  is  known  among  deahjrs  in  w(:aring  apparel 
as  the  "llojal  Garment  Clasp,  No.  1,"  The 
spring  whitili  closes  it  is  quite  strong,  and  tins 
sharp  teeth  enabh?  it  to  retain  its  liold  undtT 
I  considonible  tension.  By  means  of  the  eyelet, 
Fic  13  — Sm.vu,  Com-  *•)«  <^'"t>'"''^^"r  may  be  attached  by  a  string  or  a 
pitE-isoR;  '  l:§ui.  strap  tu  the  loop  at  the  side  of  the  tray.  For 
some  pur])OS(!S  the  teeth  may  be  removed. 
S  142.  Diweotiiig  Gown.— In  somo  cases,  the  clothes  are  suffi- 
ciently protected  l)y  an  apron  and  pair  of  slei^vts,  or  even  by  a 
towel  uiH)n  the  lap.  But  generally,  especially  while  injecting, 
removing  viscera,  preparing  bones,  or  performing  exiK-riments,  one 
should  wear  a  gown  of  some  smooth  black  stuff,  like  silesia.  The 
gown  should  nearly  reach  tho  ankles,  and  the  sleeves  should  be 
held  at  the  wrists  by  elastic  liands.  It  may  open  in  front  or  behind, 
but  tho  buttons  should  be  concealed  lest  they  cnU'h  upon  the  edge 
of  a  dish  or  jar.  Soiling  of  the  wristbands  by  tlie  dye  of  the  gown 
may  be  prevented  by  facing  the  sleeves  with  white  linen. 
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§  143.  BraTving  Material!. — These  are  required  io  all  kinds  of 
Natural  History  work,  and  may  be  conveaieatly  mentioned  liere. 
In  addition  to  the  writing  pencil,  tliere  should  be  at  least  two  for 
drawing,  the  one  of  medium,  and  the  other  of  conaiderable  hard- 
ness. All  pencils  shoold  be  "  hexagonal "  to  prevent  rolling,  or 
else  provided  with  a  hexagonal  rubber  eraser.  For  the  neatest 
work,  however,  it  is  well  to  use  a  separate  eraser  with  a  brush  for 
removing  the  crambs  from  the  paper.  (See  Readers  and  Writers 
Economy  Co.,  A.)  It  is  so  often  desirable  to  double  the  size  of 
objects  that  the  "duplicating  dividers"  ate  more  useful  in  place 
of  or  in  addition  to  the  ordinary  dividers,  India  ink  is  used  for 
some  drawings  and  for  writing  upon  parchment  (sec  %  149). 

§  144.  SrillB. — A  laboratory  should  have  a /ooi  lathe  like,  for 
example,  the  one  figured  by  Goodnow  &  Wightman,  A,  73.  But 
most  of  the  holes  required  in  bone,  wood  or  metal,  may  be  made 
by  a  small  "Hand  drill,"  like,  for  example,  that  figured  on  p.  14 
of  the  same  Catalogue. 

§  145.  ForoepB,  Ooarae  and  Pine— Pigs.  18,  20.— Both  pairs 
are  absolutely  necessary,  and  the  fine  ones  should  be  curved.  Witli 
nearly  all  fotceps,  the  spring  is  too  strong ;  it  should  be  only  suffi- 
cient to  separate  the  blades  when  the  pressure  of  the  fingers  is 
relaxed.  If  the  dealers  will  not  supply  forceps  with  the  proper 
spring,  the  desired  change  may  be  efifected  with  a  file  or  grindstone. 
The  "Coxeter"  style  of  coarse  forceps  is  to  be  preferred.  Tliose 
represented  in  Fig.  18,  have  the  blades  excavated  so  as  to  be  lighter 
Hum  those  formerly  made. 

§  146.  Nippers- Fig.  10,  11. — These  are  the  "diagonal  side 
cutting  nippers  or  pliers"  of  the  dealers  in  hardware.  The  obli- 
quity of  the  blades  to  the  handles  gives  them  great  advantages  over 
either  the  "side  cutting"  pliers,  or  the  "cross  cutting,"  which  are 
shown  in  PHg.  10,  left  figure.  Seven  sizes  are  made,  ranging  trom 
10-20  cm.  (4-8  in.)  in  length.  Those  of  10  and  15  cm.  are  Ix'st 
adapted  to  anatomical  work  upon  small  animals.  The  larger  of 
these  will  cut  any  of  the  bones  of  cats  less  than  two  years  old,  but 
the  larger  bones  of  older  individuals  may  require  the  saw.  Foi: 
some  purposes  the  points  should  be  quite  sharp,  and  may  be  made 
so  with  a  file  or  upon  a  grindstone. 

A.  "  Planted  nippem  wilh  obliquo  jnwa  "  are  mentioned  by  Newton  (B,  33,  174),  but 
tbej  do  not  tippeAr  to  be  tn  gnneml  uso  b;  anatomlBle.  The  nippers  hare  been  used  in 
•oatomlcBt  work,  npecially  tor  the  removal  of  the  brain,  by  the  senior  aatbor  since  1871, 
and  are  menUoned  In  hie  paper,  1 1,  158. 
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B.  The  German  instramonts  answer  very  well  for  most  pnrposES,  and  are  mach  leca 
expensive  thun  the  others.  They  are  imported  by  Messrs.  H.  Boker  &  Co.,  of  New  York, 
and  may  be  had  of  A.  J.  Wilkinson  in  Boston,  and  of  Messrs.  Treman,  King  &  Co.  in 
Ithaca,  and  of  larger  dealers  generally.  The  **  Stubs's  **  nippers  are  more  finely  tempered, 
and  better  finished.  The  smallest  size  (Fig.  10)  are  sold  by  Messrs.  Codman  &  Shurtleff 
for  $1.    The  "  bone  forceps"  of  the  sargical  price  lists  are  still  more  expensive. 

C.  The  "  cross  cutting "  nippers  are  employed  chiefly  for  catting  wire  and  for  other 
mechanical  purjioees. 

§  147.  Oiler. — A  neat  substitute  for  the  ordinary  metal  oiler 
may  be  made  by  suspending  a  dropping-tube  in  the  mouth  of 
a  vial  of  oil.  One  may  then  graduate  the  amount  more  exactly, 
and  apply  it  more  accurately ;  see  Appendix. 

§  148.  Parchment  Numbers. — Sheets  of  numbers  of  any  size 
may  be  had  at  a  reasonable  rate  from  "Collins'  Printing  House," 
Philadelphia.  If  they  are  to  be  used  with  alcoholic  specimens,  that 
fact  should  be  mentioned  so  that  proper  drying  ink  may  be  em- 
ployed. The  numbers  may  be  pasted  upon  dry  specimens,  or 
placed  in  the  alcohol  with  wet  ones,  or  attached  to  muscles  during 
dissection  by  means  of  the  small  "ribbon  pins." 

§  149.  Parchment  for  Iiabels.— Numbers  and  memoranda  to  be 
attached  to  alcoholic  specimens  should  be  written  upon  parchment 
with  a  saturated  solution  of  India  ink  in  either  glacial  acetic  acid, 
or  acetic  acid  No.  8.  The  writing  should  be  allowed  to  dry  before 
exposure  to  the  alcohol.  Parchment  is  written  upon  more  easily  if 
the  surface  is  first  rubbed  with  a  rubber  eraser. 

§  150.  Rubber  Gloves. — These  are  an  eflScient  protection  against 
contact  with  poisonous  or  malodorous  substances.  Of  course,  fine 
dissection  cannot  be  done  in  gloves,  but  it  is  sometimes  desirable 
to  protect  the  hands,  especially  in  the  manipulation  of  the  intestines, 
and  while  macerating  bones.  Like  other  rubber  articles,  the  gloves 
should  be  wiped  dry  after  using,  and  laid  in  a  cool,  dark  place. 

§  151.  Rubber  Tubing.— For  the  blow  pipe,  and  for  canulffi, 
the  lumen  should  be  3  mm.  (l-8th  inch) ;  the  size  next  most  use- 
ful in  the  laboratory  is  6  mm. 

§  152.  Saw — Pig.  21. — This  should  have  a  thin  blade,  and  the 
teeth  should  be  but  slightly  "set." 
It  is  used  chiefly  for  bisecting  the 
head  for  the  removal  of  the  brain, 
and  should  not  be  employed  for 
mechanical  purposes. 

§  153.   Scales.-Very  few  eats  ^^-  ^i-Back  Saw  ;  x  .14 

weigh  as  much  as  5  kilos.,  and  heavier  ones  can  be  weighed  entire 
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apon  ordinary  scales.  For  moat  anatomical  porpoBes,  therefore,  the 
scales  need  not  be  arranged  for  more  than  4-6  kilos.,  or  about  10 
11;^.  avoir.  Weights  of  less  than  1  gram  should  be  determined  by 
the  smaller  or  "preacriptiou"  scales. 

Of  thelAi;g«r  BcalM  there  us  twootjles,  the  "open  "and  the  "box."  An  csamplenf 
the  fonner  is  the  "  Dmggln'a  trip  sCBles,"  figated  hj  3.  b  K.  Berffe,  A,  08 ;  of  the  Imtter. 
la  the  "  Ehonj  box  scale."  6ffared  b;  Whitall,  Tsturo  k  Co.,  A,  74.  With  a  capadtj-  or 
10  lbs.,  the  former  coeta  (7,  and  the  hkttur  ^14.  In  aelecting  scales.  It  would  be  weU  to 
obtain  the  adTicd  of  some  chemist  or  ph^deist. 

§  104.  Weighing  Pan. — The  scale  pans  accompanying  the  scales 
above  mentaoned  are  about  20  cm.  in  diameter,  and  will  contain  any 
separate  organ  of  the  cat,  or  the  head  or  limbs.  For  weighing  an 
adalt  cat  entire,  a  larger  pan  is  needed.  For  this  purpose,  one  of 
the  ordinary  trays,  30  x  40  cm.  may  be  used,  but  it  is  better  to  pro- 
vide a  special  pan.  It  should  be  oval  or  oblong,  about  25  x  35  cm., 
made  of  stout  tin,  and  with  a  nm  about  3  cm.  high.  Its  weight 
may  be  diminished  by  punching  out  disks  not  more  than  1  cm.  in 
diameter,  until  it  exactly  balances  some  weight,  as  500  grams, 
or  a  piece  of  lead,  which,  of  course,  must  be  used  always  with  the 
pan.  If  the  cat  to  be  weighed  is  stiff,  it  may  sometimes  be  made  to 
rest  upon  the  ordinary  scale  jmn  without  touching  anything  ;  other- 
wise this  special  pan  should  be  used,  the  arms  and  legs  and  tail 
being  kept  within  it. 

g  156.  Scalpels— Figs.  23,  23,  24.— These  are  single  edged,  and 
thin  bladed  knives,  with  ebony  or  ivory  handles.  The  medium  size 
Fin.  22. 


FiQ.22 — Lahok  Scalpel,  for  sections  of  brain,  etc. ;  g  ISO;  x  .6.  Fig. 
SIZKD  ScALPKL,  for  ordiiiar;  dlseecling;  x.5;  ^  l-'>5.  Fro.  2A 
SCALTEL,  fur  flncr  dissucting ;   >  .0  ;  ^  15S. 

fPig.  23)  answers  for  most  purposes,  and  will  last  a  long  time  if  care- 
fully used.  The  "Charriere"  is  employed  for  finer — but  not  the 
finest — dissecting,  and  the  large  scal{>el  should  be  kept  perfectly 
smooth  and  keen  for  making  macroscopic  sections  of  the  brain, 
hear^  etc. 


70  ANATOMICAL   TBCHNOLOQT. 

§  156.  SdBfloni — ^Figures  12,  25. — ^All  dissecting  scissors  should 
be  curved.     The  curvature  gives  three  advantages:  better  adap- 
tation to  the  surfaces  of 
animals  and  their  x>arts, 
which  are  rarely  plane; 
"cooiiAN  t.  shuHTSf^^"  f         \  the  power  to  change  the 

•^•^®"'  S^Bi^  direction  of  the  cut  with- 

Fio.  25.— CoabsbScissobs  CuBYSD  Flatwibe;     out  corresponding  move- 

^^'  §^^^-  ment  of  the  hand  or  of 

the  subject ;  the  effect  of  the  cutting  is  more  easily  observed.  For 
most  purposes,  the  blades  should  be  curved  flatwise^  as  in  Fig.  25, 
but  those  curved  edgewise,  as  in  Fig.  12,  are  sometimes  very  con- 
venient. All  coarse  scissors  should  have  lock  joints^  so  that  the 
blades  may  be  separated  for  cleaning  and  sharpening.  Fine  scissors 
should  have  sharp  and  well  matched  points.  The  mediwm  coarse 
scissors  are  well  adapted  to  work  upon  the  brain  and  heart,  and 
other  organs  for  which  the  coarse  scissors  are  too  large,  and  the  fine 
ones  unnecessarily  delicate. 

§  157.  The  hone  scissors  are  simply  a  strong,  blunt-pointed  pair 
of  coarse  scissors,  with  which  the  cartilages,  ribs,  and  other  hard 
or  tough  parts  may  be  cut,  so  as  to  save  the  edges  of  the  proper 
dissecting  scissors.  A  straight  pair  will  answer  the  purpose  quite 
well,  and  usually  cost  somewhat  less. 

§  158.  The  Tiair  may  be  removed  with  a  pair  of  common  cheap 
scissors ;  but  it  is  better,  especially  in  a  large  laboratory,  to  provide 
a  special  pair  of  coarse  scissors,  curved  flatwise,  and  with  the  points 
quite  blunt. 

§  159.  The  enterotome  supplied  in  post-mortem  cases  is  a  pair 
of  long  scissors,  one  blade  of  which  is  enlarged  and  rounded,  and 
projects  beyond  the  otlier  so  as  to  precede  it  in  oi)ening  an  intestine. 
Similar  instruments  might  be  made  for  the  cat,  but  the  same  end 
may  be  accomplished  by  guarding  one  of  the  blades  of  a  i)air  of 
coarse  scissors,  especially  such  as  are  curved  edgewise.  Cleland 
suggests  (A,  155)  sticking  a  bit  of  costicartilage  upon  one  blade, 
but  a  small  rubber  stopper  will  serve  the  purpose. 

§  160.  Sponges. — Sponges  may  be  conveniently  classed  as  car- 
riage^ bathing^  anatomical  and  surgical.  The  last  are  fine  grained, 
and  specially  prepared,  so  as  to  be  somewhat  expensive.  A  few 
such,  of  conical  shai)e,  are  desirable,  especially  for  experimentation. 
For  ordinary  anatomical  purposes,  sponges  should  be  small  enough 
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to  be  easily  grasped,  and  should  be  freed  from  sand  and  grit  before 
using.    The  larger  and  coarser  kinds  are  useful  in  various  ways. 

All  sponges  should  be  washed  after  using,  and  boiled  occasion- 
ally for  a  few  moments.  It  is  said  that  they  may  be  freshened  by 
soaking  in  brine  to  which  a  little  iodine  has  been  added. 

§  161.  STringotome — ^Fig.  15. — ^This  is  sometimes  called  "can- 
aliculus knife."  It  is  a  small,  concave,  blunt  pointed  bistoury, 
which  is  very  convenient  for  delicate  work  upon  the  brain  and  heart, 
and  for  following  and  slitting  up  narrow  canals. 

The  syringotome  was  foand  yerj  eenrioeable  bj  the  senior  author  Id  tracing  oat  the 
tortuous  canals  upon  the  heads  of  sharks  and  skates  at  the  Museum  of  Comparative 
Zoology  in  186G-7.  At  his  suggestion  it  was  included  in  the  set  of  dissecting  instruments 
supplied  to  the  students  of  "  The  Anderson  School  of  Natural  History  at  Penikese  Island  ** 
in  1878.  Excepting  with  the  brain,  however,  most  of  the  uses  of  the  syringotome  may  be 
subserved  by  the  less  expensive  tracer. 

§  162.  Tags. — Two  sizes  of  tags  are  needed  :  the  smaller  are  for 
numbers  or  brief  memoranda  sufficient  to  identify  the  specimen ; 
they  are  used  by  stationers  and  dry  goods  dealers.  The  larger  are 
the  smallest  size  of  "  Dennison's  Shipping  tag,"  and  are  3.5  cm.  wide 
by  7.2  long ;  they  should  be  provided  with  strings,  and  the  eyelet 
should  be  guarded  by  a  metal  ring. 

§  163.  Tenaculum— See  Codman  &  Shurtleff,  A,  42,  Pig.  8.— 
This  is  seldom  needed  in  felitomy. 

§  164.  TooU,  Oaxpenter'B. — A  laboratory  should  contain  the 
ordinary  tools,  as  saw,  hammer,  screw  drivers,  awls,  bits  and  stock, 
rat  taO  and  three  cqil^red  files,  screw  hooks  and  eyes,  etc. 

§  166.  Towelt^-s^TBatcepting  the  ToUer  towels,  these  should  be 
short  The  finer  cv6tt|.  Is  more  expensive,  but  wears  longer  than 
the  cheaper  stuffs,  jHRhere  is  less  lint ;  it  may  be  had  in  rolls, 
which  may  be  cut  Hp  the  desired  lengths. 

§  166.  Tracer — Pig.  17. — ^This  is  prepared  from  a  piece  of  hex- 
agonal or  octagonal  steel  rod,  about  15  cm.  long,  and  4  mm.  in 
diameter.  The  middle  third  is  left  as  a  handle ;  one  of  the  terminal 
thirds  tapers  to  a  blunt  point,  and  serves  as  a  probe  for  some 
purposes ;  the  other  end  tapers  in  like  manner,  and  is  bent  at  the 
tip  so  as  to  form  about  the  fourth  of  the  periphery  of  a  circle  1  cm. 
in  diameter ;  the  concavity  is  then  sharpened. 

The  value  of  the  tracer  in  isolating  vessels  and  nerves  can  liardly 
be  overestimated.  A  dull  tracer  may  be  used  also  in  lifting  vessels 
and  nerves  that  have  been  isolated  already,  as  in  experiments. 
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A.  A  tracer  may  be  made  by  anv  one  bom  a  piece  Of  steel  rod,  or  from  a  dental  "exea- 
TAtor,"  but  IbeaafingBO  effected  \i  bardlj  n'ortb  tbe  trouble.  Tbe  inatronieatiBtnadeby 
CadmBn  &  Shunleff,  and  perliapa  by  otheiB. 

B.  The  tracer  ia  apparently  similar  to  tbe  ''  tuker  "  of  tbe  Englieih  anaUiiniBti,  and  the 
"j!n(J(r"of  the  QermaDB.  The  itiBtrumcnt  was  introduced  into  tbe  Isborator]'  of  Cornell 
Univeraity  with  a  microscope  presented  by  the  late  Hon.  Jolui  Stanton  Oonld.  The  con 
verwon  of  the  oppoaite  end  into  a  tapering  probe  waa  BUggeated  by  Mr.  Willie  N.  Radd.  a 
EtudeDi,  and  the  aharpeuing  of  the  concavity  wae  first  proposed  by  the  junior  author. 

§  167.  Traya — Pig.  78. — These  are  usually  made  of  stout  tin,  bnt 
copper  is  more  durable.  If  wood  is  used,  it  should  be  tlioronglily 
oiled.  A  wire  loop  should  be  soldered  at  the  middle  of  each  end, 
and  on  each  side  at  about  one-sixth  of  the  distance  from  each  end. 

Pour  sizes  of  trays  aje  convenient  in  the  dissection  of  cats: 
15x20,  SOxSO,  30x40,  and  40x60cra.  The  depth  of  the  two 
smaller  sizes  slionld  be  about  1  cm.,  and  that  of  the  two  larger 
about  2  cm.  The  largest  size  should  be  stiffened  by  diagonals  upon 
the  bottom. 

§  168.  Tripod  Uegnifier— Fig.  26. — This  is  a  simple  magnifier 
with  a  large  field,  and  mounted  upon  a  tripod  which  may  be  placed 


PiQ.  26,— Tripod  MAQsiFiEit,  k  1 ;  g  168.  Fig.  27.— Wkttino  Bottlb;8  170. 

in  liquid.  While  examining  delicate  objects  out  of  liquid,  it  is 
safer  to  turn  the  legs  toward  the  eye,  or  remove  them  altogether. 
The  object  should  be  held  so  as  to  receive  the  best  light. 

§  169.  Tunnels.— Several  sizes  are  desirable,  of  both  glass  and 
tin.  The  latter  should  have  tlie  slender  -part  fivted.  When  the 
lai^er  part  of  a  tin  tunnel,  or  either  part  of  a  glass  one,  is  set  into  a 
bottle  or  jar,  a  thick  string  should  be  interposed  between  it  and  the 
month  of  tlie  vessel  to  permit  the  escape  of  air  as  the  liquid  enters. 
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§  170.  Wetting  BotUe— Fig.  27.— The  bottle  is  about  16x5  cm., 
80  as  not  to  be  easily  overturned.  The  mouth  is  closed  by  a  cork 
tlirough  which  are  passed  two  slender  glass  tubes.  One,  the  a/r- 
tube^  is  straight,  and  reaches  nearly  to  the  bottom  of  the  bottle ;  the 
other,  the  spout^  extends  but  little  below  the  cork,  and  is  curved  so 
as  to  permit  the  ready  application  of  the  contents. 

§  171.  Wetting  Mixture. — The  cheaper  commercial  glycerin  is 
to  be  mixed  with  water  in  the  proportion  of  15  per  cent,  by  measure, 
or  12  per  cent,  by  weight,  and  about  25  drops  of  clove  oil  is  to  be 
added  to  each  liter  of  the  mixture. 

§  172.  Waate  Papers.— These  are  pieces  of  paper  of  several 
sizes,  corresponding  respectively  to  the  slips,  the  sheets,  and  the 
trays. 

The  quality  of  paper  is  not  material,  so  long  as  it  is  firm  enough 
to  hold  together  when  slightly  wet.  The  ''roll  Manilla"  pai)er  of 
medium  thickness  is  strong  and  cheap,  but  the  ordinary  slips  and 
sheets  which  have  been  used  by  writing  on  one  or  both  sides  may 
be  kept  for  this  purpose. 

With  fine  dissections,  or  when  only  connective  tissue  or  small 
muscles  are  to  be  removed,  the  waste  slip  may  be  placed  in  a  comer 
of  the  tray. 

With  coarser  work,  and  when  skin,  fat,  and  the  larger  muscles 
or  viscera  are  to  be  removed,  use  the  waste  sheet. 

When  the  cat  is  to  be  transected  or  eviscerated,  or  when  some 
larger  animal  is  under  dissection,  have  at  hand  extra  trays  contain- 
ing tlie  corresponding  waste  papers. 

The  waste  should  be  disposed  of  as  soon  as  possible,  but  in  case 
the  opportunity  for  re-examination  is  desired,  the  tray  containing  it 
may  be  set  aside,  and  the  paper  will  obviate  the  objectionable 
adhesion  of  the  waste  to  the  tray  itself  which  might  otherwise 
occur. 

CARE  OF  INSTRUMENTS. 

§  173.  In  general,  all  instruments  should  be  washed,  thorouglily 
dried,  and  slightly  oiled  as  soon  as  possible  after  using. 

The  washing  may  be  done  with  a  cloth  or  sponge,  but  the  nail 
brush  should  be  used  for  the  joints  of  nippers,  and  the  teeth  of  the 
saw.  The  wiping  may  be  done  with  a  towel,  and  then  with  a  bit 
of  clotli  or  chamois  slightly  oiled. 

All  joints  should  be  kept  well  oiled. 
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The  oiling  should  be  especially  thorongh  when  instruments  are 
to  be  packed  away  or  disused  for  some  time,  and  particularly  at 
the  sea  shore. 

Scalpels  and  other  instruments  with  wooden  or  ivory  handles 
should  not  be  allowed  to  soak  in  water,  lest  the  rivets  become  loose 
after  drying.    Wooden  handles  should  be  occasionally  oiled. 

§  174.  Blow  Pipe. — ^Usually  this  needs  only  to  be  wiped,  first 
with  a  moist,  and  then  with  a  djy  cloth.  After  using,  be  sure  that 
the  lumen  is  free ;  if  clogged,  oi)en  it  with  the  fine  knitting  needle, 
or  a  wire. 

§  175.  Forceps. — Clean  the  serrated  parts  with  the  naQ  brush, 
draw  a  cloth  or  towel  between  the  blades,  and  then  wipe. 

§  176.  Nippers. — Clean  the  joint  and  blades  well  with  the  nail 
brush,  wipe  dry,  and  oil  the  joint. 

§  177.  Saw. — Use  the  nail  brush,  moving  it  from  the  back  to- 
ward the  teeth.  Wipe,  carrying  the  towel  in  the  same  direction. 
Then  wii)e  dry,  and  oO. 

§  178.  Scalpels  and  Cutting  Instruments  Generally. — These 
instniments,  and  especially  such  as  have  keen  edges  and  delicate 
points,  should  be  protected  from  contact  with  each  other  and  with 
other  objects.  If  not  kept  in  a  case,  they  may  be  laid  in  a  small 
tray,  like  the  cover  of  a  note  box  lined  with  chamois  or  velveteen. 
When  several  are  to  be  carried  at  once,  each  handle  should  be  held 
between  two  fingers  so  that  the  blades  may  not  touch. 

In  wiping  a  scalpel,  hold  it  firmly  in  the  left  hand,  and  let  the 
cloth  cover  the  right  thumb  and  index,  as  in  wiping  a  table  knife ; 
do  not  let  the  cloth  come  upon  the  edge.  The  scalpel  should  be 
wiped  four  times :  first  with  a  moist  cloth  to  remove  all  blood  and 
fragments ;  then  with  a  dry  cloth ;  then  with  an  oiled  cloth  or 
chamois,  and  finally  with  a  clean  dry  cloth  or  chamois.  The  fingers 
should  not  touch  the  blade  after  the  final  wiping. 

§  179.  Scissors. — If  the  blades  are  lock  jointed,  they  should  be 
separated.  The  blades  are  to  be  treated  like  the  scalpels.  Clean 
the  joint  thoroughly,  and  keep  it  oiled. 

§  180.  Trays. — If  waste  papers  are  used,  the  trays  wiU  usually 
require  only  rinsing,  after  which  they  should  be  set  up  on  edge  to 
dry.  Where  many  trays  are  used,  there  should  be  a  suitable  rack 
for  them. 

§  181.   Instrument    Cases. — The   experienced   anatomist  rarely 
uses  the  *'case"  in  which,  probably,  his  first  instruments  were 
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purchased.  The  ordinary  case  never  has  room  for  all  the  neces- 
sary instruments,  and  is  a  less  convenient  receptacle  for  them 
while  in  use  than  a  shallow  tray  like  the  cover  of  a  note  box; 
see  §  110. 

If  the  student  is  unable  to  resist  the  temptation  to  possess  a 
regular  dissecting  case,  he  is  advised  to  obtain  one  of  the  more 
costly,  as  likely  to  contain  better  instruments.  The  case  commonly 
selected  by  the  special  students  at  Cornell  University  is  sold  by 
Messrs.  Codman  &  Shurtleff  at  $9,  and  contains  the  following 
instruments :  three  assorted  scalpels,  coarse  and  fine  forceps,  coarse 
and  fine  curved  scissors ;  arthrotome,  and  blow  pipe.  Similar  cases 
may  probably  be  had  elsewhere.  The  additional  instruments  must 
be  purchased  separately. 

§  182.  Faokhig  Instruments  for  Transportation. — All  scalpels 
and  delicate  pointed  instruments  generally  should  be  packed  as 
follows :  thrust  the  point  into  a  bit  of  cork,  then  wrap  well  in  a 
piece  of  thin  paper,  such  as  is  supplied  in  packages  under  the  name 
of  "star  mills,"  "diamond,"  etc.  The  paper  should  project  well 
beyond  the  blade,  and  be  twisted  or  bent  over  so  as  to  keep  the 
cork  in  place.  TIius  wrapped,  the  most  delicate  instruments  may 
be  sent  by  mail  in  pasteboard  or  light  wooden  boxes,  or  otherwise 
transi)orted.  Since  no  written  communication  is  permitted  upon 
such  a  package  without  payment  of  letter  rates,  the  consignee 
should  be  notified  at  the  same  time.  Whether  for  mailing  or  any 
other  kind  of  transportation,  the  heavier  instruments,  or  such  as 
need  no  special  protection,  should  be  packed  separately  from  the 
more  delicate.  Small  cigar  boxes  answer  a  good  purpose,  but  the 
most  suitable  boxes  for  instruments  are  made  by  the  Swift  Manu- 
facturing Co.  of  New  York,  and  others ;  they  are  long  and  narrow, 
and  provided  with  lids. 

POLISHING  INSTRUMENTS. 

§  183.  A.  Instruments  that  have  become  tarnished  may  be  re- 
I)olished  by  rubbing  with  a  piece  of  chamois  or  cloth  on  which  has 
been  put  oil  and  rouge.  Perhaps  the  best  way  to  apply  the  polish- 
ing material  is  to  wrap  the  cloth  around  the  end  of  the  index  for 
small  instruments,  or  roll  the  cloth  or  chamois  into  a  bundle  for 
large  instruments.  In  both  cases  the  surface  to  be  polished  is 
rubbed  as  in  scouring  household  knives,  taking  care  to  avoid  con- 
tact with  the  edge  of  the  instrument. 
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B.  Bust  should  be  removed  with  a  dull  knife  and  then  the 
polishing  may  be  done  as  above.  When  an  instrument  is  badly 
tarnished,  the  polishing  with  rouge  is  a  tedious  process.  In  that 
case,  fine  emery  may  be  used  to  remove  the  tarnish,  and  then  rouge 
for  the  final  polish.  The  emery  should  be  applied  as  directed  for 
rouge. 

C.  If  one  has  access  to  a  polisbing  wheel  the  process  is  shortened  greatly.  The 
same  materials  are  used  as  in  polishing  by  hand  and  in  the  same  order. 

D.  Emery  of  exceeding  fineness  may  be  easily  prepared  as  follows :  Fill  a  high  narrow 
Tessel  like  a  preserving  jar,  nearly  full  of  water,  and  put  into  it  about  200  prrammes  of 
ordinary  flour  of  emery.  Agitate  thoroughly,  and  after  the  vessel  has  stood  half  a  minute 
pour  oflT  the  liquid  into  another  dish.  Add  more  water  to  the  first  vessel  and  agitate  again, 
and  pour  off  the  liquid  as  before.  The  larger  particles  sink  first,  and  hence  the  emery  in 
the  water  poured  off  is  much  finer  than  that  left.  Allow  the  emery  to  settle  from  the  first 
and  second  washin^fs  and  pour  off  the  water  and  dry  the  emery.  Several  grades  may  be 
obtained  in  this  simple  way. 

E.  Instruments  may  be  very  nicely  polished  by  using,  in  place  of  rouge,  the  fine 
wiiitish  ashes  that  may  bo  found  in  the  upper  parts  of  stoves  in  which  anthracite  coal  is 
burned. 

F.  If  rouge  is  added  to  the  oiled  leather  used  for  wiping  the  instruments  after  they 
are  washed  (§  178),  the  polish  may  be  retained  indefinitely. 


SHARPENING   INSTRUMENTS. 

§  184.   Honing. — For  honing,  it  is  desirable  to  have  two  oil 
stones,  one  very  fine  for  finishing,  and  one  somewhat  coarser  for 

Turning  knife. 


Honing. 


Stropping. 


Fig  28.— Honing  and  Stropping  Knives.  The  upi)er  figure  shows  how  the  knife  is 
to  l>e  turned  upon  its  back  in  reversing  the  movement.  The  left  figure  shows  the 
edgeward  movement  of  the  blade  in  honing;  the  right,  the  backward  movement  in 
stropping.    g§  184,  185. 
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commencing  the  sharpening,  and  for  sharpening  the  coarser  instru- 
ments. 

A.  Place  several  drops  of  fine  olive  or  sewing-machine  oil  on  the 
stone  and,  with  a  cloth  devoted  to  the  purpose,  rub  the  surface  to 
remove  all  dirt  and  expose  the  cutting  particles  of  the  stone.  After 
the  stone  is  well  wiped,  put  two  or  three  more  drops  of  oil  ui)on  it^ 
and  spread  it  around  with  a  scalpel  blade. 

B.  Look  at  the  edge  of  the  instrument  to  be  sharpened  with  the 
tripod  magnifier,  holding  the  edge  of  the  blade  up  and  between  the 
eye  and  the  light.  This  is  to  see  if  there  are  any  nicks  in  the  edge. 
If  there  are  nicks,  they  should  be  removed  by  rubbing  the  edge  on 
the  fine  stone.  After  making  two  or  three  sweeps  across  the  stone, 
look  at  the  edge  again  to  see  if  all  the  nicks  are  removed.  If  they 
are  not,  continue  to  grind  the  edge  on  the  stone  till  they  are.  If  the 
nicks  are  slight  the  edge  need  be  ground  off  only  in  their  immediate 
vicinity.  If  they  are  deep,  however,  the  entire  edge  should  be  re- 
moved or  it  will  become  wavy. 

When  the  edge  is  smooth  and  free  from  nicks  it  should  be 
honed;  if  quite  dull,  first  on  the  coarse  and  then  on  the  tine 
stone. 

O.  In  case  the  instrument  is  a  scalpel,  (1)  grasp  the  handle  in 
such  a  way  that  the  index  and  medius  shall  oppose  the  pollex,  and 
the  end  of  the  handle  shall  touch  the  palm.  (2)  Place  the  blade 
flat  on  the  stone  as  shown  in  Fig.  28,  and  then  lift  the  back  very 
slightly.  (3)  Move  the  knife  with  a  curving  sweep  toward  the  left, 
as  shown  by  the  arrow,  so  that  the  point  of  the  blade  shall  be  at 
the  lower  left  corner  at  the  end  of  the  sweep.  (4)  Then  turn  the 
blade  over,  always  turning  the  edge  away  from  the  stone.  Do  this 
by  rolling  the  handle  in  the  fingers.  (6)  After  the  knife  is  turned,  it 
should  be  moved  across  the  stone  from  left  to  right  exactly  as 
described  for  the  motion  from  right  to  left.  The  handle,  of  course, 
points  in  the  opposite  direction. 

In  this  method  of  honing,  which  is  that  employed  hy  the  hest  cutlers,  the  edge  preetdcs 
the  hark;  the  blade  is  so  placed  on  the  stone  that  it  follows  the  handle,  and  the 
sharpening  is  from  heel  to  point.  If  the  blade  were  pushed  across  the  stone  instead  of 
being  drawn  as  above,  the  sharpening  would  be  from  point  to  heel. 

D.  In  the  beginning  of  the  honing,  one  may  press  quite  firmly 
and  draw  the  same  side  of  the  blade  over  the  stone  three  or  four 
times  without  turning  it;  but  when  the  edge  becomes  thin,  the 
blade  should  be  turned  at  every  sweep. 
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E.  In  case  the  edge  should  turn  over,  producing  the  so-called 
wire  edge^  it  must  be  removed  by  drawing  the  edge  along  some  fine- 
grained substance  like  horn  or  ebony.  One  should  be  carefdl  not 
to  get  any  of  the  detached  wire  edge  on  the  stone,  as  it  would  be 
liable  to  produce  nicks  in  the  edge  of  the  knife. 

P.  (1)  Use  the  coarse  stone  until  the  knife  will  cut  a  thin  shaving 
from  the  convex  surface  of  smooth  writing  paper.  (2)  Wrap  the 
paper  around  a  lead  pencil,  remove  the  i)encil  and  rest  the  blade 
flat  upon  the  paper.  Press  down  slightly,  and  push  the  blade, 
edge  forward^  along  the  top  of  the  curve.  .  If  the  knife  is  sharp,  it 
win  cut  a  thin  shaving  from  the  paper.  (3)  Another  very  exceUent 
way  to  judge  of  moderate  sharpness  is  to  rest  the  tang  of  the  blade 
on  the  end  of  tlie  medius,  and  to  feel  of  the  edge  by  moving  the  ball 
of  the  index  along  it  in  such  a  way  that  if  a  cut  were  made  it 
would  be  a  mere  shaving  from  the  cuticle  like  that  from  the  paper. 
If  the  knife  is  sharp,  it  will  take  Tioldy  as  it  is  called,  that  is,  one 
can  feel  that  it  is  cutting.  The  ball  of  the  index  is  very  sensitive, 
and  one  can  judge  quite  correctly  of  the  smoothness  and  sharpness 
of  the  edge.  Those  who  object  to  trying  the  edge  on  the  skin 
can  employ  a  bit  of  smooth  grained  cork. 

G.  (1)  When  the  edge  is  sufficiently  sharp  tliroughout  its  entire 
extent  to  cut  a  shaving  from  the  cylindrical  paper,  or  to  take  hold 
of  the  finger  or  the  edge  of  the  cork,  the  fine  stone  may  be  used. 

(2)  In  using  the  fine  stone  the  blade  should  be  turned  at  every 
sweep.  Use  the  fine  stone  until  the  knife  will  cut  a  hair  near  its 
base  or  near  the  point  where  it  is  held. 

(3)  It  often  happens  that  some  parts  of  an  edge  are  sharp  and 
others  not.  In  such  a  case  the  dull  parts  alone  can  be  applied  to 
the  stone  by  using  the  edge  of  the  stone. 

When  the  scalpel  will  cut  a  hair  close  to  a  fixed  pointy  it  is 
sufficiently  sharp  for  ordinary  dissecting. 

§  185.  Stropping. — A  good  razor  strop  is  required,  as,  e,  g.^ 
"Emersons'." 

The  strop  is  to  give  the  final  keenness  and  smoothness  to  the 
edge  of  a  cutting  instrument.  It  is  a  waste  of  time  to  employ  it 
before  the  degree  of  sharpness  indicated  for  the  fine  stone  is 
attained,  as  the  strop  sharpens  very  slowly. 

A.  (1)  Grasp  the  knife  exactly  as  for  honing.  (2)  The  blade  is 
carried  across  the  strop  with  a  long  curving  sweep  just  as  de- 
scribed for  honing  except  that  the  back  of  the  blade  precedes  the 
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edge.  (Pig.  28.)  (3)  The  blade  should  be  turned  at  the  end  of 
every  sweep  across  the  strop,  thus  drawing  it  from  right  to  left  as 
often  as  it  is  drawn  from  left  to  right 

B.  (1)  Use  first  the  red  and  then  the  black  side  of  the  strop. 
(2)  Press  only  moderately.  The  nearer  a  perfect  edge  is  attained 
the  more  lightly  should  one  press. 

(3)  Continue  the  stropping  on  the  red  side  until  the  knife  will 
cut  a  hair  of  the  head  1  cm.  from  the  point  where  it  is  grasped  by 
the  fingers ;  then  employ  the  black  side. 

(4)  Continue  to  use  this  side  until  the  knife  will  cut  a  hair  from 
the  head  2-3  cm.  from  the  point  where  it  is  held,  or,  what  is  a  better 
test,  until  it  will  cut  the  fine  hairs  on  the  dorsum  of  the  hand  and 
wrist  half  a  centimeter  from  their  base  when  the  knife  is  moved 
distad — toward  the  ends  of  the  fingers.  If  the  knife  has  a  perfect 
edge  it  will  cut  these  fine  hairs  so  easily  that  one  can  hardly  tell  by 
the  feeling  when  a  hair  is  divided. 

§  186.  Scissors. — ^These  are  much  more  difScult  to  sharpen  than 
scalpels,  and  the  fine  ones  should  be  sent  to  the  makers  unless 
one  is  very  skillful.  Place  the  blade  so  that  the  oblique  face 
formed  by  grinding  shall  rest  flat  on  the  stone.  Draw  the  blade, 
edge  foremost,  across  the  stone  with  a  curving  sweep  as  for  scalpels 
(§  184,  O  [3] ).  Test  for  sharpness  with  the  finger  or  by  attempting 
to  cut  moistened  tissue  paper  (§  184,  P  [3] ). 

§  187.  Tracer,  S3rrixigotome  and  Concave  Edges  Generally. — 

In  sharpening  instruments  of  this  kind  one  should  use  the  edge  of 
the  stone  instead  of  its  face.  The  edge  of  the  stone  should  be  some- 
what rounded.  In  sharpening,  draw  the  blade  along  the  stone  so 
that  the  edge  precedes  the  back  as  for  scalpels  (§  184,  C  [3] ).  Test 
the  sharpness  with  the  finger  (§  184,  P  [3]  ). 

§  188.   The  care  and  Bharpeniog  of  Inetrtiinents  are  considered  by  Mojeisoyica,  A,  13  ; 
Holtzapffel,  A,  III,  102^1156;  Hvrtl,  A,  23-27;  Strana-Durckheim,  B,  1,  158-180. 

KILLING  ANIMALS   FOR  DISSECTION. 

§  189.  There  is  usually  no  difficulty  in  taking  a  cat  when  it  is 
wanted.  Such  as  will  not  come  when  called  may  be  secured  by 
means  of  a  strong  net,  or  by  using  a  bag  attached  like  a  net  to  a 
hoop  and  pole. 

The  bag  referred  to  is  of  strong  coarse  material,  and  commonly 
used  for  oats.     In  such  a  bag  the  cat  may  be  left  for  several  hours ; 
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but  the  closer- woven  bags  which  are  used  for  flour  do  not  admit 
sufficient  air. 

§  160.  MethodsofKilling-(Bemard,  A,  149-182). —Two  things 
are  to  be  considered  in  killing  animals  for  dissection : — 

(1.)  The  death  should  be  as  nearly  painless  as  possible. 

(2.)  None  of  the  organs  or  tissues  to  be  examined  should  be 
injured  by  the  method  employed. 

§  191.  Drowning  fulfils  the  above  requirements  fitirly  well. 
Judging  from  the  experience  of  human  beings,  death  by  drowning 
is  attended  with  very  brief  physical  discomfort. 

Place  the  cat  in  a  wire  cage,  or  loose  meshed  bag,  and  immerse 
it  completely  in  water  for  four  or  five  minutes.  Usually  a  cat  can- 
not be  resuscitated  after  it  has  been  completely  immersed  for  ninefy 
seconds;  after  four  or  five  minutes,  spontaneous  resuscitation  is 
altogether  improbable. 

§  192.  Chloroforming  is  preferable  to  drowning,  since  no  liquid 
is  drawn  into  the  lungs,  and  the  hair  is  not  filled  with  water.  The 
death,  too,  with  cats,  seems  to  be  quietly  going  to  sleep.  There  is 
usually  no  struggling,  showing  that  the  period  of  intoxication  by 
the  chloroform  is  very  short. 

Place  the  cat  in  the  anaesthetic  box  (see  Pig.  29).  This  is  easily 
accomplished  if  the  cat  is  in  a  bag  by  placing  the  mouth  of  the  bag  in 
the  box,  whereupon  the  cat  will  usually  walk  in  of  its  own  accord. 
After  the  cat  is  in  the  box  and  the  door  closed  and  fastened,  remove 
the  cork  from  the  hole  in  the  edge  and  pour  5-10  cc.  of  chloroform 
upon  the  furled  curtain.  Then  unfurl  the  curtain  by  means  of  the 
string ;  this  will  expose  a  greater  surface  from  which  the  chloroform 
can  evaporate.  Usually  the  cat  will  be  asleep  in  three  minutes,  and 
dead  in  twenty  minutes.  Do  not  remove  it  from  the  box  till  all 
signs  of  respiration  have  ceased. 

If  etiter  is  used,  15-20  cc.  is  required  for  a  cat. 

A.  If  one  does  not  possess  the  anaesthetic  box,  cats  may  be  cliloroformed  as  foUows : 
Place  a  newspaper  on  the  floor,  and  invert  over  it  a  large  wash-bowl  or  a  small  tight  box 
or  pail.  Put  the  cat  under  the  receptacle,  and  pour  10  cc.  of  chloroform  on  a  sponge  or 
a  bit  of  cotton,  and  put  it  under  the  receptacle  with  the  cat.  The  1k>x,  or  whatever  is 
used,  must  Ix;  held  down,  or  a  weight  must  be  placed  upon  it,  while  the  animal  is  coming 
under  the  influence  of  the  anesthetic. 

B.  Doiars  moan  while  becoming  anesthetized,  but  presumably  they  and  all  other  ani- 
mals may  be  killed  painlessly  w^ith  chloroform  or  ether.  The  amount  required  to  kill  an 
animal  varies  with  its  size,  and  with  the  size  and  closeness  of  the  lx)X. 

§  193.   Killing  Fleas. — If  the  cat  has  fleas,  as  is  usually  the  case, 
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open  the  box  after  fifieen  minutes,  and  throw  over  it  20  cc.  of  ben- 
zine. Recloae  the  door  of  the  box  and  leave  it  for  ten  or  fifteen 
minutes  longer.  Fleaa  revive  from  the  chloroform  used  in  killing 
the  cat,  but  they  do  not  revive  if  benzine  is  used. 

Do  not  use  the  benzine  until  the  cat  is  completely  anffisthetized, 
for  it  causes  great  discomfort 

§  194.  The  Annathetio  Box— Fig.  29.— This  is  a  close  box,  the 
base,  frame  and  door  being  of  wood,  and  the  rest  of  "  double-thick" 
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glass.  The  dimensionB  are  given  in  the  figure.  The  base  and  frame 
should  be  grooved  for  the  reception  of  the  glass,  and  the  whole 
ahonld  be  put  together  with  screws  to  permit  the  renewal  of  the 
glass  in  case  of  breakage. 

Along  one  side,  near  the  top,  runs  a  thick  brass  wire,  on  which 
slides  a  curtain,  moved  by  a  string.  Just  above  the  curtain,  when 
furled,  is  a  hole,  which  is  closed  by  a  cork  secured  from  loss  by  a 
string.  The  leather  handle  is  convenient  in  lifting  and  moving  the 
box. 

The  cost  of  the  cat- box,  including  the  glass,  is  about  $1.(50. 

Almost  any  close  vessel  or  box  will  answer  for  the  administra- 
tion of  a  fatal  dose  of  chloroform,  but  for  experimental  purposes 
the  progress  of  anesthesia  must  be  observed. 

PRECAUTIONS  FOR  CLEANLINESS,   COMFORT  AND 
HEALTH. 

§  195.  Wote  Papem.— These  have  been  referred  to  in  §  173, 
and  are  mentioned  here  again  because  of  tlie  tendency  of  beginners 
to  n^lect  a  very  essential  element  of  neatness  in  anatomical  work. 

§  196.  Wacte  Pail— This  should  hi  of  galvanized  iron,  copper 
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or  zinc,  never  of  wood  or  tin  ware.  The  cover  should  be  of  the 
same  material,  and  fit  closely.  The  pail  should  be  emptied  at 
night,  rinsed,  and  a  few  cc.  of  permanganate  of  potash  solution 
poured  into  it.  Once  a  week  it  should  be  thoroughly  scoured  and 
dried. 

§  196.  Waste  Pit. — The  single  student  may  readily  dispose  of 
the  refuse  of  his  work,  but  some  special  provision  must  be  made 
for  a  laboratory. 

In  cities,  communication  may  sometimes  be  had  with  the  sewer. 
The  opening  into  the  sewer  should  have  at  least  two  lids,  closely 
fitting,  and  should  be  within  a  closet  or  cupboard  provided  with  a 
special  flue  so  that  the  sewer  gas  may  not  be  drawn  into  the  labo- 
ratory. 

In  smaller  towns,  and  at  many  universities,  the  readiest  mode 
of  disposal  of  refuse  is  to  have  a  pit  dug  in  dry  soil  at  a  convenient 
distance.  The  mouth  of  the  pit  should  be  kept  from  falling  in  by  a 
cask  or  box,  and  should  be  closely  covered.  The  earth  removed 
in  digging  the  pit  should  be  kept  at  hand  under  cover,  and  some  of 
it  sprinkled  over  the  offal  at  night  When  filled  within  half  a  meter 
of  the  surface,  the  pit  should  be  filled  up  compactly  with  earth. 

§  197.  Sink. — This  should  be  of  iron,  galvanized  iron,  zinc  or 
copper,  or  lined  with  one  of  these  materials.  It  should  be  slightly 
inclined,  the  outlet  should  be  at  the  lower  end,  and  guarded  with  a 
movable  grating.  The  escape-pipe  should  be  of  ample  size,  and 
trapped  at  some  point  which  can  be  reached. 

Excepting  just  over  the  escape,  the  sink  should  be  covered 
by  one  or  more  wooden  lids  on  hinges  which  may  be  raised  from 
the  front  and  rested  against  the  wall  behind  the  sink.  These 
lids  should  be  of  liard  wood,  and  well  oiled  or  painted.  In 
each  lid  should  be  cut  an  oval  or  elliptical  hole  for  a  basin. 
The  longer  diameter  of  the  hole  should  correspond  with  that  of 
the  sink,  so  that  the  basin  may  be  emptied  without  lifting  it  from 
its  place. 

If  there  is  no  general  water  supply,  a  water  cask  or  lead  lined 
box  may  be  placed  above  the  sink.  In  any  case,  the  faucets  should 
be  nearly  on  a  level  with  the  face  of  one  standing  at  the  sink,  and 
the  water  should  be  conducted  therefrom  through  flexible  rubber 
tubes  ending  a  little  above  the  basin.  The  tube  must  be  firmly 
secured  to  the  faucet,  and  must  not  be  sharply  bent  if  the  pressure 
of  water  is  considerable. 
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Hair,  plaster  of  PariSf  sarid,  ajid  fijie  particles  generally  must 
not  be  thrown  in  the  siiik. 

The  sink  should  be  thoroughly  emptied  and  washed  at  night. 
A  convenient  instmment  for  scraping  oat  the  sink,  or  cleaning  a 
table  or  tray,  is  a  piece  of  heavy  rubber  moulding,  provided  with  a 
handle. 

g  198.  Deodorlzen. — Most  of  the  unpleasant  smells  which 
would  otherwise  attend  work  in  practical  anatomy  may  be  avoided 
by  preserving  the  material  in  alcohol,  by  removing  the  intestines 
within  twenty-four  hours  after  death,  and  by  the  observance  of 
other  due  precautions  for  cleanliness.  But  maceration  is  necessarily 
oflfensive,  and  sometimes  valuable  specimens  are  more  or  less  de- 
composed before  their  reception  ;  it  is  therefore  necessary  in  some 
cases  to  employ  deodorizers. 

Animal  Charcoal. — This  effective  deodorizer  may  be  sprinkled 
over  the  surface  of  offensive  specimens,  and  is  especially  service- 
able when  such  have  to  be  transported.  Its  use  in  the  improve- 
ment of  old  alcohol  is  described  in  Ch.  III. 

Alcohol. — If  the  specimen  is  of  moderate  size,  and  is  to  be  pre- 
served as  a  wliole  or  in  great  part,  the  putrefaction  may  be  checked 
by  immersion  in  strong  alcohol,  from  75  to  95  per  cent  The  alcohol 
may  be  poured  over  the  specimen,  or  the  latter  may  be  immersed 
in  it,  or  covered  by  cloths  saturated  with  it.  In  either  case,  the 
alcohol  will  become  offensive,  and  must  be  deodorized  by  filtration 
before  mizing  with  other  alcohol  or  use  upon  otlier  specimens.  Tlie 
stronger  the  alcohol,  the  more  decided  is  its  action,  but  its  clearness 
is  unessential. 

Potassium  Permanganas. — This  is  an  excellent  deodorizer.  A 
saturated  solution  should  be  kept  at  hand,  and  a  few  cc.  poured 
into  the  waste  pail  at  night-,  and  into  any  other  malodorous  jar  or 
vessel.     It  stains  the  skin  temporarily. 

Sulphate  of  Iron — Copperas.— TYiSs  cheap  deodorizer  may  l* 
used  iu  place  of  the  more  efficacious  but  more  expensive  perman- 
ganate of  potash.  The  coarsely  powdered  crystals,  or  a  saturated 
solution,  may  be  placed  in  the  sink,  pail,  or  pit. 

A  Bolation  of  Chloride  of  Lend  is  n-commendod  \o  The  Medicai  ifecirrrf.  Autrost  30.1881, 
p.  822. 

§  199.  DischargeB  &om  the  Oat. — The  following  precautions 
are  always  desirable,  and  should  never  be  neglected  in  demonstra- 
tions or  experiments  upon  cats  before  a  class  :— 
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W  hen  the  cat  is  dead,  or,  in  experiment,  qnite  asleep,  pla( 
upon  a  tray.  Roll  some  common  cotton  between  the  fingers  ir 
somewhat  firm  conical  plug  or  suppository  about  5x1  cm. 

Dorsiduct  the  tail  of  the  cat  so  as  to  expose  the  anus  and  < 
it  slightly.     With  the  large  forceps  grasp  the  plug  obliquely 
I  the  tip  and  force  it  into  the  rectum.     Then  push  it  comply 

j-  beyond  the  constricted  orifice  with  the  forceps  or  a  smooth,  roui 

\  stick.    If  the  cat  has  been  affected  by  diarrhea,  it  may  be  neces 

i  to  insert  a  second  plug. 

\  ^  Let  the  buttocks  of  the  cat  project  slightly  beyond  the  edg 

the  tray,  over  the  sink  or  some  other  receptacle ;  then  press  fii 
and  steadily  upon  the  abdomen  just  cephalad  of  the  pubes.    I 
cat  is  a  female,  the  urine  will  usually  flow  out  readily ;  if  it 
not  appear,  as  is  often  the  case  with  males,  it  is  not  likely  t 
forced  out  during  the  subsequent  operations. 

The  urine  of  cats  has  a  very  offensive  odor,  and  should  n< 
allowed  to  flow  into  the  tray,  or  to  reach  the  hair  of  the  animal. 
Remove  any  escaped  urine  or  feces  with  a  bit  of  cotton,  folic 
by  washing  if  necessary. 

K  the  left  hypochondrium  is  prominent,  or  if  there  is  c 
evidence  that  the  stomach  is  distended  with  food,  let  the  mouth 
ject  beyond  the  tray  over  a  receptacle,  and  compress  the  w 
abdomen.  If  any  matters  escape  from  the  stomach,  the  m 
should  be  washed  afterward  with  a  stream  of  water. 

§  200.  Malodorous  Parts.— On  account  of  their  contents, 
stomach  and  intestine  become  offensive  very  soon  after  death,  c 
cially  if  exposed  to  the  air. 

In   some  cases  it  may  not  be  necessary  to  open  the  abdo 
during  the  dissection  of  a  fresh  specimen  ;  decomposition  will 
proceed  less  rapidly,  and  the  effects  will  be  less  obvious. 

If  the  abdomen  is  opened,  these  hollow  viscera  should  be  ei 
r;  removed  soon,  or  so  treated  as  to  lessen  or  prevent  the  produc 

of  offensive  odors.    The  large  intestine  especially  may  usuall; 
examined  during  the  first  or  second  day,  so  as  to  be  removed. 

When  any  part  of  the  alimentary  canal  is  divided,  the  si 
the  intended  incision  should  be  freed  from  its  contents  for  at  ] 
2  cm. ;  then  two  ligatures  should  be  applied  at  least  1  cm.  a] 
and  the  cut  made  between  them  ;  see  Fig.  41. 

When  it  is  undesirable  to  remove  the  intestine,  most  of 
offensiveness  may  be  avoided  by  expelling  the  contents.     The 
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tents  of  the  large  intestine  are  readily  forced  out  by  manipulation, 
the  cotton  plug  of  course  having  been  removed.  Those  of  the  small 
intestine  may  be  made  to  flow  out  with  a  stream  of  water  injected 
into  it  near  the  stomach  by  means  of  a  syringe,  or  from  a  faucet. 

The  water  should  be  pressed  out  of  the  intestine,  and  alcohol 
then  thrown  into  it.  The  alcohol  may  be  retained  if  the  plug  is 
returned  to  the  anus ;  or  a  ligature  may  be  placed  about  the  rectum. 

§  201.  Dissection  Wounds. — Slight  dissection  wounds  have  oc- 
casionally been  received  in  the  anatomical  laboratory  of  Cornell 
University,  but  the  results  have  been  nowise  different  from  similar 
cuts  inflicted  under  ordinary  circumstances. 

So  far  as  our  experience  goes,  it  is  probable  that  no  danger  need 
he  apprehended  from  a  wound  received  during  the  dissection  of 
any  well  jyreserved  alcoholic  specimen^  or  of  any  healthy  cat^ 
whether  fresh  or  otherwise. 

In  proportion  to  the  number  of  human  bodies  anniuillj  dissected  or  examined  in 
necropsies,  serioos  dissection  wounds  are  very  few.  Indeed,  the  actual  number  of  such 
cases  is  so  small  that  statistics  are  wanting  to  enable  us  to  determine  with  accuracy  the 
conditions  under  which  the  consequences  are  likely  to  be  injurious.  A  few  writers 
believe  these  results  to  be  due  to  "  the  absorption  and  irritation  of  a  putrescent  fluid  ;  but 
this  ezplaDation  will  hardly  account  for  the  frequency  of  the  disease  after  contact  with 
recent  bodies  before  putre&ction  has  set  in,  and  especially  of  persons  who  have  died  of 
acute  disease,  such  as  puerperal  fever,  peritonitis,  etc.,  and  for  the  affection  of  several  per- 
sons at  the  same  time,  from  the  same  body  and  with  the  same  symptoms." 

In  view  of  the  insuflSciency  of  our  knowledge,  and  of  the  fact  that  dissection  wounds 
are  most  apt  to  occur  with  beginners,  one  of  the  advantages  of  the  cat  as  a  subject  of  pre- 
liminary anatomical  work  is,  that  the  subject  may  be  obtained  healthy  and  frosh,  and  be 
preserved  in  alcohol  at  slight  expense. 

§  202.  Precautions.— Dissection  wounds  should  be  avoided  by 
care  in  the  use  of  cutting  and  pointed  instruments,  and  by  guard- 
ing against  contact  with  the  sharp  points  and  edges  of  bones  which 
have  been  broken  or  cut. 

Before  commencing  work  upon  a  suspected  animal,  or  upon 
decomposing  flesh,  or  upon  macerated  bones,  the  hands  may  be 
anointed  with  some  kind  of  fat,  as  cosmoline,  vaseline,  olive  oil  or 
"cold  cream." 

If  the  skin  is  already  broken,  rubber  gloves  may  be  worn,  as  in 
macerating  or  in  handling  offensive  viscera,  etc.,  where  no  delicacy 
of  manipulation  is  required.  In  ordinary  dissection  upon  a  suspected 
subject,  the  cuts  or  abrasions  may  be  cauterized  with  strong  carbolic 
or  nitric  acid,  or  covered  by  several  thicknesses  of  adhesive  plaster. 
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If  the  hands  can  be  kept  dry,  the  common  court  plaster  or  isin- 
glass plaster  will  suffice ;  but  if  they  are  to  be  wet,  it  is  safer  to  use 
the  diachylon  or  lead-plaster,  which  does  not  easily  wash  off,  but 
must  be  warmed  before  application  or  removal. 

In  cauterizing,  use  a  slender,  pointed  stick ;  dip  it  first  into  the 
acid,  and  then  into  the  open  place  of  the  skin. 

§  203.  Treatment,—^''  Local  applications,  if  used  at  all,  must  be 
employed  immediately,  decisively,  and  effectually.  Should  a  per- 
son  be  in  bad  health  at  the  time  of  receiving  a  prick  or  wound 
during  dissection,  no  matter  wliat  condition  the  subject  may  be  in, 
it  behoves  him  to  pay  immediate  attention  to  the  injury,  and  anti- 
cipate any  further  consequences." 

"  Should  the  wound  be  received  while  engaged  on  a  recent  sub- 
ject, and  one  which  had  died  from  acute  disease,  much  more 
caution  and  attention  are  required,  even  if  he  be  in  the  best  of 
health.  The  part  should  be  well  cleansed,  and  a  temporary  liga- 
ture applied  immediately  above  (centrad  of)  the  wound ;  then  the 
bleeding,  if  any,  should  be  encouraged  to  flow  freely ;  where  there 
is  no  bleeding,  suction  must  be  employed ;  [this  may  be  by  the 
mouth  if  the  skin  and  mucous  membrane  are  intact,  otherwise  by 
means  of  a  tube,  or,  better,  a  cupping  glass  the  exhaustion  of  which 
is  produced  by  means  of  a  rubber  bulb]."  Then  cauterize  as 
directed  above. 

Tlie  foregoing  directions  for  immediate  treatment  are  taken  from 
Holmes  (T.)  A,  621,  and  Clarke,  A,  54. 

AVhenever  ill  effects  are  anticipated,  proper  medical  advice 
should  be  sought  without  delay. 


CHAPTER    II. 

OXKSRAL    DBSCBIFTION    OF    THE     SKELKTON^ANATOHICAL     LANDMABK8 — ABDOlflKAL 

TRANSECTION. 

GENERAL  DESCRIPTION  OF  THE  SKELETON. 

§  204.  The  softer  parts  of  the  body  are  protected,  supported,  or 
enabled  to  exert  themselves  to  greater  mechanical  advantage  by  a 
framework — ^the  skeleton. 

The  skeleton  consists  of  bones  {pssa\  and  cartilages  {Cartila- 
gines\  which  are  more  or  less  closely  united  at  svtures  {Sfutur(B\  or 
movable  upon  each  other  at  Arthra  (joints  or  articulations).  At  the 
arthra  and  at  some  of  the  sutures  the  undesirable  displacement  of 
the  x)arts  is  checked  by  bands  of  inelastic  fibrous  tissue — the  liga^ 
ments  {Idgamenta). 

Firmer  in  texture,  more  definite  in  outline,  and  more  constant  in 
form,  number  and  position  than  most  of  the  soft  parts,  the  bones 
and  cartilages  serve  as  convenient  guides  to  the  identification  and 
description  of  the  latter,  and  therefore  naturally  precede  them  as 
subjects  of  anatomical  study. 

The  following  general  account  of  the  skeleton  as  a  whole  is  given 
in  advance  of  the  detailed  description  of  the  individual  bones  in 
order  that  the  directions  for  certain  preliminary  operations  may  be 
more  easily  understood  and  followed. 
^     §  205.  Fig.  30.— The  skeleton  seen  from  the  left. 

Tbifl  figure  baa  been  reduced  by  pbotograpbj  from  tbat  of  Straus-Durckheim  (A,  PI. 
11),  and  has  been  further  modified  as  follows :  the  dextral  cost®  (ribs)  have  been  omitted 
for  the  sake  of  cleamesB ;  the  last  costicartilage  has  been  shortened  so  as  to  show  its  actual 
condition  ;  the  principal  bones  have  been  named,  and  the  cost®  and  vertebras  have  been 
numbered ;  the  shading  is  likewise  altered  somewhat. 

§  206.  Like  the  body  as  a  whole,  the  skeleton  comprises  a 
soTnatic  {^^ 2ljsSb\^^)  portion  including  the  bones  of  the  head,  neck, 
tJiorax,  abdomen,  pelvis  and  tail,  and  a, membral  ("appendicular") 
portion,  including  the  bones  of  the  arms  and  legs. 
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The  membral  bones  have  been  shown  from  the  dorsal  aspect  in 
the  normal  i)08ition  of  the  parts  in  Fig.  6,  but  in  Fig,  30  the  animal 
is  represented  from  the  left  side,  in  one  of  its  natural  attitudes  while 
standing  or  walking. 

In  this  attitude  the  limbs  are  directed  ventrad  instead  of  laterad, 
and  are  thus  nearly  parallel  to  each  other ;  while  their  segments 
and  the  general  divisions  of  the  somatic  skeleton,  the  head,  neck, 
trunk  and  tail,  form  angles  with  each  other,  imparting  to  the  whole 
skeleton  a  graceful  and  spirited  appearance. 

§  207.  SkuU— (Fig.  66-62).— The  cephalic  division  of  the  so- 
matic  skeleton  is  the  slcull^  consisting  of  the  cranium  or  brain- 
case,  and  the  face^  to  which  appertains  the  mandible  or  lower  jaw. 
The  transverse  ridge  at  the  junction  of  the  dorsal  and  caudal  as- 
pects of  the  skull  is  the  Crista  lamdoidalis  (Fig.  56,  Cst  lmd.)\ 
the  darkly  shaded  area  between  the  cranium  and  the  face  repre- 
sents the  left  orbit^  and  the  longitudinal  irregular  bar  just  ventrad 
of  it  is  the  zygoma^  or  arcus  zygomatieus  (Fig.  56). 

The  Os  hyoides  will  be  described  in  g  224. 

§  208.  Vertebraa— (Fig.  51-55).— Caudad  from  the  skuU  extends 
a  series  of  bony  segments— tlie  Vertebrce — constituting  the  Columna 
vertebralis  or  spine  or  spinal  column.  As  seen  from  the  side,  the 
Columna  presents  two  curvatures  in  opposite  directions,  like  an 
elongated  letter  8, 

For  convenience  and  more  or  less  naturally,  the  vertebrce  may 
be  grouped  in  five  divisions,  cervical^  thoracic^  lumbar^  pelvic  or 
sa/yral  and  cavdal.  The  numbers  following  the  names  of  these 
groups  upon  Fig.  30  are  those  which  are  most  commonly  observed, 
but  variations  sometimes  occur,  as  will  be  mentioned  in  the  descrip- 
tion of  the  Columna  vertebralis. 

The  vertebrsB  of  each  group  have  certain  features  in  common, 
and  also  individual  jKKJuliarities  by  which,  excepting  most  of  the 
candales^  they  may  be  distinguished  when  completely  isolated. 
On  the  entire  skeleton,  the  groups  are  most  readily  recognized 
on  account  of  the  connections  of  three  of  them  with  other  parts,  as 
follows : — 

The  thirteen  thoracic  vertebrae  are  costiferous^  that  is,  connected 
with  the  ribs;  the  cervical  series  begins  at  the  skull,  and  the  three 
sacral  vertebrae  are  united  so  as  to  form  a  single  bone — the  sa- 
crum — to  which  is  attached  the  Os  innominatum  on  either  side. 
The  lumbar  vertebrae  intervene  between  the  thoracic  and  the  sa- 
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cmm,  while  the  caudal  vertebrae  extend  caudad  of  the  last-named 
bone. 

The  first  and  second  cervical  vertebrae  (Fig.  52),  are  also  called, 
respectively,  atlas  and  axis.  The  former  is  expanded  laterally  in 
wide  transverse  processes.  Tlje  latter  presents  a  Spina  neuralis, 
which  is  both  long  and  high* 

The  seventh  cervical  spine  and  the  first  five  thoracic  are  hidden 
in  Fig.  30.  The  first  nine  or  ten  thoracic  spines  are  directed  more 
or  less  decidedly  caudad,  but  the  last  two  or  three,  like  the  lum- 
bar, are  directed  cephalad,  while  the  tenth  or  eleventh  has  an  inter- 
mediate direction.  The  various  processes  become  less  and  less  dis- 
tinct among  the  caudal  vertebrae,  and  the  caudal  members  of  the 
series  are  little  more  than  subcylindrical  segments  of  bone. 

Unlike  most  anatomists,  Straus-Durckheim  includes  (B,  I.,  480,  PI.  xi.,  B,  C),  the 
eleventh,  twelfth  and  thirteenth  thoracic  vertebrse  with  the  lumbar  series. 

§  209.  Costao — (Fig.  50). — ^Each  costa  (rib)  is  seen  to  be  con- 
nected by  its  dorsal  end  with  the  thoracic  region  of  the  Columna 
veriebraliSy  and  at  its  ventral  with  a  costicartilago.  Part  of  the  first 
costicai-tilage  appears  in  Fig.  30  just  cephalad  of  the  left  shoulder 
joint,  but  the  second  rib  and  its  cartilage  are  wholly  concealed  by 
the  scapula  and  humerus. 

§  210.  Sternum — (Fig.  49). — The  sternum^  or  breast-bone,  con- 
sists of  a  series  of  eight  or  nine  mesal  segments  called  sternebrce. 
The  caudal  piece  is  the  xiphisternum  or  Ctl.  ensiformis^  and  is 
partly  cartilaginous.  The  cephalic  segment  is  the  prcesternum  or 
manubrium,  and  the  intervening  six  or  seven  stemebrae  constitute 
the  mesosternum, 

§  211.  Scapula  — shoulder  blade— (Fig.  43-45).— The  ectal  as- 
pect of  this  bone,  as  shown  in  Fig.  30  and  44,  presents  a  ridge, 
the  TnesoscapxCLa^  which  has  three  prominences — acromion^  meta^ 
cromion^  and  tuberositas. 

§  212.  Olavicula — The  clavicle  or  collar  bone — (Fig.  48). — In 
the  cat  these  bones  are  small  and  imbedded  in  the  muscles,  with- 
out direct  attacliment  to  other  bones.  They  are  shown  in  Fig.  30, 
one  on  each  side,  between  the  shoulder  joints. 

A.  In  the  cat  the  scapula  appears  as  a  part  of  the  arm.  In  man,  however,  and  in  manj 
other  vertebrates,  the  clavicles  are  larger  and  articulated  with  the  scapulae  and  the 
sternum.  In  most  reptiles  and  birds,  and  in  two  Mammals  (.£<:^tzc2ria  and  Ornithorhynehus) 
the  scapula  and  the  sternum  are  connected  by  a  stout  osseous  bar — the  c^yracoid — which  is 
represented  in  the  cat  as  in  man  by  merely  a  process — ^the  Pre,  c&racoideus ;  Fig.  43,  45. 
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B.  The  two  scapulaa  with  the  clayicles  and  the  coraooid  bones  are  commonly  regarded 
as  constituting  a  sort  of  belt — ^the  icapular  arch  or  shoulder  girdle. 

§  213.  Pelvis— Pelvic  Girdle— (Fig.  51).— This  limb  girdle  is 
complete  in  the  cat  Each  lateral  piece — Os  innominatum — is  at- 
tached to  the  sacmin  by  its  dorsal  end,  and  ventrad  joins  its 
platetrope  (fellow  of  the  opposite  side)  at  the  symphysis  pubis. 
The  rounded  vertebral  end  of  each  os  innominatum  is  the  Crista 
ilii^  and  the  caudal  end  is  the  ischiatic  tvherosity. 

%  214.  Slioulder  and  Hip  Joints. — ^These  are  the  proximal  arthra 
of  the  arm  and  the  leg  respectively,  forming  their  points  of  attach- 
ment with  the  shoulder  girdle  and  the  pelvis.  Both  are  ball-and- 
socket  joints,  but  the  former  is  the  more  free,  and  the  position  of 
the  entire  joint  may  be  changed  on  account  of  the  suspension  of 
the  scapula  in  the  muscles. 

§  215.  Elbow  and  Knee.— These  are  both  hinge  joints,  the  lat- 
ter being  less  encompassed  by  bone,  and  hence  somewhat  the  freer 
of  the  two.  At  the  knee  the  femur  articulates  with  the  tibia  only, 
while  the  elbow  is  between  the  humerus  and  both  the  ulna  and 
radius. 

§  216.  Wrist  and  Ankle. — The  latter  is  a  true  hinge  joint,  but 
the  former  combines  features  of  the  hinge  and  the  ball-and-socket 
varieties. 

§  217.  The  Bones  of  the  Limbs. — All  of  these  have  been  named 
in  the  Introduction  in  connection  with  the  description  of  Fig.  6 
(§§  82-85),  and  some  will  be  described  hereafter  with  more  detail. 
Reference  will  be  made  here  only  to  certain  general  features  of  the 
larger  bones,  and  to  the  attitudes  of  the  entire  limbs. 

Antagonism  of  the  Membral  Segments. — It  will  be  noted  that, 
excepting  the  distal  segments,  the  corresponding  segments  of  the 
limbs  i)oint  in  opposite  directions,  and  that  the  same  antagonism 
exists  between  the  principal  elements  of  the  scapular  arch  and 
the  pelvic  girdle.  As  a  necessary  concomitant,  any  two  successive 
segments^  excepting  in  the  case  of  the  mantis  and  antehrachium^ 
point  in  opposite  directions. 

From  this  relation  of  the  segments  there  are  two  results  :  First, 
that  the  weight  of  the  body  rests  upon  columns  which  are  not  only 
near  its  opposite  ends,  but  also  tend  to  counteract  each  other  for  the 
most  part,  so  that  stability  is  more  easily  maintained.  Neverthe- 
less, by  exception,  the  distal  segments  coincide  in  direction,  so  tliat 
both  limbs  may  strike  the  ground  in  one  direction,  and  thus  propel 
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the  body  in  the  other.  Second,  these  limbs  are  more  elastic  than  if 
the  several  segments  were  in  the  same  line,  and  the  muscles  act 
npon  the  bones  to  better  mechanical  advantage. 

§  218.  By  some  writers  (Wyman,  75,  253;  Coues,  i,  15),  and  formerly  by  the  senior 
author  (5,  45),  this  opposed  or  symmetrical  or  autUropic  relation  of  the  scapula  and 
ilium,  and  of  the  propodial  and  epipodlal  bones  of  the  arm  and  leg  has  been  re|2carded 
as  evidence  in  favor  of  a  general  i^mmetrical  homology  between  the  two  limbe.  The 
senior  author,  however,  has  admitted  (10,  15)  that  this  antagonistic  relation  is  secondary 
and  telical  rather  than  primary  and  morpbical,  and  has  fully  assented  to  the  view  that  in 
their  normal  position  both  pairs  of  limbs  extend  laterad  from  the  trunk,  and  their  flexures 
are  in  the  dorso-ventral  rather  than  in  the  cephalo-caudal  direction. 

§  219.  To  replace  the  limbs  in  their  normal  and  primitive  posi- 
tion (see  §  45),  it  is  necessary  to  rotate  the  elbow  cephalad  and  the 
knee  candad,  and  then — if  the  commonly  accepted  view  be  correct — 
to  lateriduct  both  limbs  until  they  are  at  right  angles  with  the 
meson,  as  in  Fig.  6. 

This  rotation  will  leave  the  convexities  of  the  elbow  and  the  knee 
facing  dorsad  (as  in  Fig.  7),  and  that  of  the  ankle,  with  the  plantar 
aspect  of  the  pes,  facing  ventrad.  In  the  arm,  however,  the  corres- 
ponding aspect  of  the  manus — the  palm — wiU  be  left  facing  dorsad, 
and  the  ulna  and  radius  will  be  crossed  instead  of  parallel  like  the 
corresponding  tibia  and  fibula.  But  if  the  manus  be  supinaied^ 
the  ulna  and  radius  will  be  parallel,  and  the  palm  will  face  ventrad 
like  the  sole. 

The  restoration  just  described  is  assumed  to  have  taken  place  in 
the  following  brief  account  of  some  of  the  bones  and  their  promi- 
nences : — 

§  220.  The  proximal  end  of  the  humerus  presents  an  elevation, 
the  trochiter  or  Tuberositas  major  (Fig.  45,  46),  which  is  cephalic 
in  the  normal  position  of  the  parts,  but  lateral  in  their  natural  atti- 
tude. At  the  distal  end  of  the  same  bone  (Fig.  46)  are  two  eleva- 
tions, the  epicondylus  and  epitrocTilea^  commonly  called  external 
and  internal  condyles.  In  the  natural  attitude,  as  seen  in  Fig.  30, 
the  epicondyle  shows  on  the  left  arm,  and  the  epitrochlea  on  the 
right. 

The  lilna  projects  dorsad  and  proximad  of  the  elbow  as  a  thick 
process,  the  olecranon.  Just  distad  of  the  joint,  on  the  ventral  side 
of  the  bone,  is  an  elevation — the  Processus  coroiioideus — for  the 
attachment  of  the  M,  hrachialis. 

The  proximal  end  of  the  radius  is  the  capitellum^  while  the  distal 
end  of  each  antebrachial  bone  presents  a  short  Pre,  styloideus. 
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The  individual  carpaZia  are  not  easily  distinguished,  but  the  0. 
pUtforme  is  seen  on  the  right  side  ;  see  Fig.  47. 

§  221.  At  the  proximal  end  of  the  femur  is  a  marked  process, 
the  trocJianter^  which  is  naturally  visible  in  the  lateral  view  of  the 
bone,  but  normally  has  a  caudal  position.  At  the  distal  end  of  the 
same  bone  are  the  cephalic  and  caudal  ("inner  and  outer")  ccm- 
dyles. 

At  the  convexity  of  the  knee,  and  thus  normally  dorsad  of  the 
joint,  is  the  j?afeZZa,  which  answers  in  some  respects  to  the  olecranon, 
but  is  really  only  a  very  large  0.  sesamoideum. 

The  tibia  is  seen  to  be  both  larger  and  longer  than  the  fibula, 
which  indeed  does  not  enter  into  the  composition  of  the  knee.  The 
malleoli^  cepJialic  and  caudal  (internal  and  external)^  are  slight 
elevations  of  the  distal  ends  of  the  tibia  and  fibula  respectively.  Of 
the  tarsalia,  the  prominent  calcaneum  is  easily  recognized. 

§  222.  In  ordinary  locomotion  neither  the  palm  nor  the  sole  are 
in  contact  with  the  ground  excepting  at  the  junction  of  the  metacar- 
pal and  metatarsal  regions  with  the  digits  and  dactyls ;  the  body  is 
supported  upon  the  ball  of  the  foot  and  the  dactyls  and  upon  the 
corresponding  parts  of  the  manus,  and  the  cat  is  thus  a  typical 
digitigrade.  We  can  imitate  its  condition  so  far  as  concerns  the 
elevation  of  the  heel  and  the  support  of  the  body  mainly  upon 
the  ball  of  the  foot;  but  the  human  digits  and  dactyls  can- 
not be  brought  into  the  state  of  the  cat's,  where  the  proximal 
phalanges  are  flexed  dorsad,  the  intermediate  ventrad,  and  the 
distal  ones  again  dorsad  so  as  to  keep  the  sharp  claw  ;)oints  off 
the  ground. 

§  223.  The  Positions  of  the  Arthra.^It  will  be  noted  that  the 
arthra  of  the  arm  are  ventrad  of  the  corresponding  arthra  of 
the  leg,  although  the  manus  and  pes  are  upon  the  same  plane, 
and  the  vertebral  ends  of  the  scapula  and  ilium  are  at  nearly  the 
same  level. 

Since  there  is  little  difference  in  either  length  or  inclination 
between  the  humerus  and  femur,  and  the  radius  and  tibia,  this 
difference  in  the  levels  of  the  arthra  must  be  associated  with  the 
greater  length  of  the  pes  as  compared  with  the  manus,  and  with  both 
the  length  and  more  nearly  vertical  direction  of  the  scapula  as  com- 
pared with  the  ilium. 

Notwithstanding  the  popular  desi^ation  of  the  wrist  of  a  horse  as  its  "  knee,"  it 
should  be  kept  in  mind  that  the  true  knee  of  the  mammalian  quadruped  is  a  joint 
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of  the  Ug^  and,  like  its  counterpart  the  elbow,  is  bat  slightly  removed  from  the  level 
of  the  ventral  border  of  the  trunk.  The  ankle  of  the  quadmped  is  often  called  hough 
OT  hock. 

§  224.  Os  Hyoides  and  Larynx— (Fig.  30).— Dependent  from 
the  caudal  region  of  the  basis  cranii  is  an  inverted  segmented 
bony  and  cartilaginous  arch— the  Os  hyoides.  Connected  with 
the  summit  or  ventral  end  of  this  arch  is  the  larynx^  a  cartilagi- 
nous case  forming  the  principal  organ  of  the  voice.  (In  Pig.  30  the 
larynx  is  placed  too  nearly  in  contact  with  the  fifth  Yertehra  cer- 
vicalis). 

The  keystone  of  the  arch  appears  in  Pig.  30  only  by  its  sinistral 
end,  shown  as  a  small  subquadrate  area  close  to  the  angle  formed 
by  the  junction  of  the  ventral  outlines  of  the  head  and  the  neck. 
The  lateral  bar  extending  from  this  point  caudad  and  slightly 
ventrad  is  one  of  a  pair  of  pieces  called  thyro-hyalSj  which  are 
additions  to  the  arch  itself,  and  are  most  directly  connected  with 
the  larynx. 

Each  lateral  half  or  pier  of  the  arch  consists  of  four  segments,  as 
follows : — 

Next  to  the  basihyal  is  the  cerato-hyal.  Then  comes  the 
epihyalj  and  then  the  sfylo-hyal.  In  the  figure  the  dotted  line 
from  the  words  os  hyoides  is  drawn  to  the  arthron  between  the 
cerato-hyal  and  epihyal.  The  three  pieces  mentioned  are  bony ; 
the  fourth  piece,  which  appears  in  the  figure  along  the  side  of  the 
bnlla^  is  cartilaginous,  and  has  been  called  Ctl.  stylo-hyoidea.  It 
is  attached  at  the  bottom  of  a  deep  pit  just  laterad  of  the  bulla ; 
(see  Fig.  57,  Fs.  tyh.).  The  sequence  of  the  osseous  segments  may 
be  connected  with  the  alphabetical  order  of  the  initials  of  their 
names,  5,  C,  -£?,  and  S, 

A.  For  fuller  accounts  of  tlie  Os  hyoides,  and  for  the  origin  of  the  names  of  the  seg- 
ments, consult  Owen,  A,  II.,  506  ;  Flower,  A,  183.  Straus-Durckheim's  account  (A,  I,  450- 
453)  is  not  very  satisfactory.  The  figures  of  Mivart  (B,  78)  are  good,  but  he  ascribes  to 
the  cat  a  small  osseous  segment — the  tympano-hyal — which  exists  in  the  dog  (Flower,  A, 
123),  but  which  we  have  failed  to  find  in  even  old  cats,  and  which  is  not  mentioned  by 
Straus-Durckheim. 

B.  In  man  the  thyrohyals  are  disproportionately  large,  and  are  called  the  ffreaier 
cornuay  while  the  cerato-hyals  are  called  lesser  comua.  Quain,  A,  I,  55  ;  Gray,  A,  206 ; 
Parker  and  Bettany,  A,  305. 

The  following  parts  of  the  larynx  may  be  recognized  in  the 
figure : — 

The  largest  and  ventrally  placed  piece,  and  that  which  is  reached 
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by  the  dotted  line,  is  the  Cfi.  thyraidea.  In  man  it  forms  the  mesal 
projection  known  as  "Adam's  apple."  Just  ventrad  of  it  in  the 
figure,  but  caudad  in  the  normal  position  of  the  parts,  is  the  ring 
shaped  Cfl,  cricoidea.  Each  thyro-hyal  segment  of  the  Os  hyoides 
is  directly  connected  with  the  larynx  by  a  small  Ctl.  arytenoidea^ 
one  of  which  is  indistinctly  shown  in  the  figure  at  the  dorsal  (really 
cephalic)  end  of  the  prolongation  of  the  Ctl.  cricoidea.  The  epi- 
glottis is  seen  projecting  just  dorsad  of  the  thyro-hyals. 

ANATOMICAL  LANDMARKS. 

§  225.  During  dissection  and  experimentation  it  is  often  de- 
sirable to  determine  the  lines  and  limits  of  incisions,  or  to  ascertain 
the  location  and  outiine  of  parts  which  are  obscured  by  the  skin  or 
other  soft  parts.  The  elevations  and  depressions  which  may  serve 
as  guides  are  called  anatomical  landmarks. 

The  landmarks  here  described  should  be  carefullj  studied,  first  upon  the  prepared 
skeleton  by  the  aid  of  fifi^res  and  descriptions,  and  then  upon  the  entire  cat  by  the  aid  of 
preparations  of  the  soft  parts,  and  frozen  sections  and  dissections. 

Most  of  the  landmarks  are  more  easily  recognized  upon  the  living  or  freshly  killf^d 
animal,  but  they  should  be  sought  also  during  the  continuance  of  rigor  mortis,  and  upon 
specimens  hardened  by  alcohol.  Finally,  their  recognition  should  be  practised  also  with 
the  eyes  closed. 

Whoever  intends  to  perform  experiments  should  become  sufficiently  intimate  with 
some  cat  to  be  permitted  to  manipulate  all  the  accessible  parts.  The  late  Prof.  Jeffries 
Wyman  once  told  the  senior  author  that  in  Paris  he  lived  in  the  same  house  with  Straus- 
Dorckheim ;  and  that  the  indefatigable  felitomist  would  sometimes  sit  by  the  hour  holding 
a  cat,  and  passing  his  fingers  from  point  to  point  over  the  muscular  elevations,  the  joints 
and  other  bony  prominences  with  which  his  mind  was  occupied  at  that  time. 

The  landmarks  form  three  groups,  mesal  somatic^  lateral  so- 
matiCj  and  m^mbral. 

§  226.  Mesal  Somatic  Landmarks  —  0?>^a  lambdoidalis — 
(Fig.  56). — Prominent  as  is  this  crest  njyon  the  prepared  sknll,  it  is 
by  no  means  easy  to  find  npon  the  entire  animal.  The  cervical 
muscles  just  caudad  of  the  occiput  are  very  firm  and  compact,  so 
that  the  change  of  substance  is  not  very  marked  to  the  touch. 
The  crista,  however,  is  nearly  in  a  line  with  the  most  caudal  con- 
vexity of  the  ears,  and  may  be  more  distinctly  felt  during  alternate 
ventriduction  and  dorsiduction  of  the  head. 

§  227.  Spina  Neuralis  Axial  is — The  axial  spine — (Pig.  30). — The 
somewhat  sharp  caudal  projection  of  this  spine  may  be  felt  at  the 
dorsimeson  between  the  cervical  muscles  3-4  cm.  from  the  Crista 
lambdoidalis,  and  not  far  from  the  scapulae. 
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Spina  Neuralis  Thoraeica  Prima — The  first  thoracic  spinous 
process. — This  is  about  half  as  long  again  as  that  of  the  seventh 
cervical  vertebra,  and  larger  at  the  tip  than  the  succeeding  thoracic 
spines.  In  the  living  animal,  it  is  at  the  bottom  of  the  interscapular 
depression^  but  one  or  both  of  the  scapulae  may  be  ventriducted  so 
as  to  leave  it  more  prominent. 

In  mnn,  it  is  the  seventh  cervical  spine  ivhich  is  longer  than  the  rest,  whence  the 
name  Vert^a  prominens  sometimes  applied  to  the  vertebra. 

Sp.  Nrl.  Thr.  i5— (Fig.  30).— This  is  a  little  cephalad  of  the 
vertebral  ends  of  the  last  ribs,  and  may  sometimes  be  distinguished 
from  the  other  thoracic  spines  by  its  greater  cephalo-caudal  extent, 
wherein  it  resembles  the  lumbar  series.  The  tenth  or  eleventh  spine 
is  usually  quite  short,  so  as  to  leave  a  slight  hiatus  about  2  cm. 
cephalad  of  the  thirteenth.  In  counting  the  spines  beginning  with 
the  first,  the  thirteenth  will  usually  appear  to  be  the  twelfth  on 
account  of  the  short  one  just  mentioned.  If  the  lumbar  series  be 
counted,  attention  must  be  paid  to  the  point  next  mentioned. 

Spina  Lwrribalis  7 — The  last  lumbar  spine. — ^This  projects  just 
cephalad  of  a  line  between  the  Gristle  iliorum,  while  the  first  sacral 
spine  projects  between  the  Cristae,  so  as  to  be  hidden  by  them  in 
the  figure  of  the  entire  skeleton  (Fig.  30). 

§  228.  Pubes — (Fig.  51).— The  cephalic  border  of  the  pubic  bone 
is  easily  felt  both  at  and  laterad  of  the  ventrimeson. 

Epigastrium  and  Xiphisternum — (Fig.  72). — ^The  epigastrium  is 
a  subtriangular  area  at  about  the  junction  of  the  cephalic  and 
middle  third  of  the  trunk.  Its  latero-cephalic  borders  are  formed 
by  the  ninth  and  tenth  costicartilagines.  The  xiphisternum  (Fig. 
30,  49,  72,)  may  be  felt  on  the  meson  in  a  lean  cat,  but  it  is  some- 
times obscured  by  fat. 

PrcBsternum — (Fig.  30,  49). — This  is  easily  distinguished  either 
on  passing  the  finger  cephalad  along  the  sternum  to  the  neck,  or 
caudad  along  the  neck  until  it  reaches  the  somewhat  sharply  pro- 
jecting point. 

Larynx — (Fig.  30). — This  forms  a  compressible  ventrimesal 
prominence  about  midway  between  the  praesternum  and  the  chin 
when  the  head  is  dorsiducted  so  as  to  bring  the  ventral  surface  of 
the  neck  and  head  into  the  same  plane. 

Iiateral  Somatic  Iiandmarks. — These,  of  course,  are  in  pairs, 
but  they  wiU  be  spoken  of  in  the  singular  number. 
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§  M9.  Zygoma^-'DiQ  Arena  zygomaticns— (Fig.  30,  56).— Both 
the  dorsal  and  ventral  borders  of  this  may  nsoally  be  felt  diBtinctly, 
although  in  old  males  it  is  more  or  less  obscnred  by  ttie  thickness 
of  the  skin  and  connective  tissue  upon  the  cheeks.  The  dorsal 
border  is  nearly  in  line  with  the  lateral  angle  of  the  eye. 

Diapophysis  aGanialis — Transverse  process  of  the  atlas  verte- 
bra— 'Fig.  30,  62). — This  may  be  felt  as  a  ridge  just  caudad  of  the 
base  of  the  ear.  The  caudal  angle  is  more  distinct,  and  the  soft 
parts  on  ito  ventral  side  are  less  prominent  and  firm  than  those  upon 
the  dorsal. 

Scapula — (Fig.  30,  44). — The  middle  of  the  convex  vertebral 
mar^n  of  the  scapula  projects  dorsad  of  the  intervening  cervical 
neural  spines,  so  as  to  give  rise  to  the  Depressio  inter scapvlaHs 
which  is  80  marked  while  the  living  cat  is  on  its  feet.  Upon  a  lean 
animal,  the  following  scapular  prominences  may  be  easily  deter- 
mined :  mesoscapula,  with  its  tuberosity  (Pig.  44} ;  gleno-vertebral 
angle  (Fig.  43) ;  (the  coraco-vertebral  angle  is  so  heavily  overlaid 
with  muscle  as  to  be  less  easily  felt) ;  acromion  (Fig.  44,  46) ; 
meiacromion. 

§  330.  Costa  13— Laat  rib.— The  abdominal  parietes  just  caudad 
of  the  last  rib  are  easily  indented  by  the  finger  almost  to  the  apex 
of  the  triangnlar  area  which  intervenes  between  it  and  the  lateral 
border  of  the  vertebral  muscles  (Fig.  30). 

Orista  ilii. — When  the  finger  is  carried  along  the  border  of  the 
vertebral  muscles  at  about  the  same  distance  from  the  meson  as  the 
apex  of  the  angle  between  them  and  tlie  last  rib,  tlio  Crista  ilii  is 
felt  as  a  rounded  ridge  nearly  dorsad  of  the  knee  (Fig.  51). 

Taherositas  ischii — Ischiatic  tuberosity. — Tliia  is  felt  as  a  blunt 
prominence  ventro-laterad  of  the  anus. 

Clamcula — The  clavicle  or  collar  bone — (Fig.  30,  48,  67,  72). — In 
Tonng  or  lean  animals  this  may  be  felt  by  pinching  up  the  skin 
and  subjacent  muscles  between  the  shoulder  and  tlie  pnestemnm. 

Meubral  Itaudmarln. — ^These,  likewise,  are  in  pairs,  but  are 
spoken  of  in  the  singular  number. 

§  231.  Arthra.—Af\jeT  what  has  been  said  in  the  genera!  descrip- 
tion of  the  skeleton  (§§  214-233),  there  will  be  no  difficulty  in  ascer- 
taining the  position  of  any  of  the  membral  artlira.  Most  of  the 
bony  prominences  also  may  be  recognized  readily  from  their  rela- 
tions to  the  arthra. 

7yocAifer~(Fig.  30, 46)— The  greater  tuberosity  of  the  humerus. — 
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This  forms  a  marked  projection  at  the  convexity  of  the  ehonlder, 
a  little  ventro-cephalad  of  the  acromion. 

Olecranon^  Epicandylus  and  Epitrochlea — (Fig.  30,  46). — ^These 
prominences  about  the 'elbow  joint  are  recognized  without  difficulty 
even  in  fat  animals  if  the  parts  are  manipulated  between  the  thumb 
and  lingers. 

3f.  biceps --{Fig.  74,  75). — ^The  fusiform  body  of  this  muscle  may 
be  felt  on  the  ventral,  aspect  of  the  antebrachium  by  rolling  the  soft 
parts  gently  between  the  fingers  upon  the  humerus.  It  is  less  dis- 
tinct than  in  man,  on  account  of  the  more  distal  extension  of  the 
insertion  lines  of  the  pectoralis  group  of  muscles. 

§  232.  Capitellum  radii — Head  of  the  radius. — By  alternately 
pronating  and  supinating  the  manus  while  a  finger  is  pressed  upon 
the  elbow  a  little  ventro-distad  of  the  epicondylus,  the  capitellum 
may  be  felt  during  its  rotation. 

Processus  styloides  ulncB  et  radii — ^The  styloid  processes  of  the 
ulna  and  radius. — These  are  to  be  felt  at  the  caudal  and  cephalic 
sides  of  the  wrist  joint. 

Os  pisiforme — (Pig.  30). — This  forms  a  marked  and  somewhat 
movable  projection  just  proximad  of  the  wrist,  and  on  the  caudo- 
ventml  border  of  the  antebrachium.  Just  distad  of  it  is  a  promi- 
nent callosity — ^the  TiypotTienar  eminence  (Fig.  106). 

§  233.  TrocTianter — Trochanter  major  femoris — (Fig.  30). — This 
projects  considerably  from  the  hip,  a  little  ventrad  of  a  line  between 
the  Crista  ilii  and  the  Tuberositas  ischii,  and  a  little  nearer  the 
latter.     Its  movement  is  distinct  when  the  leg  is  moved. 

Patella — The  knee  pan. — When  the  cms  is  extended  so  as  to 
relax  the  muscles  connected  with  the  patella,  this  bone  is  easily 
moved  from  side  to  side. 

Oalcaneum, — This  forms  the  marked  projection  on  the  ventral 
aspect  of  the  leg  just  proximad  of  the  ankle  ;  it  is  sometimes  called 
the  hock. 

Malleoli. — These  processes  of  the  distal  ends  of  the  tibia  and 
fibula  are  readily  distinguished  at  the  cephalic  and  caudal  sides  of 
the  ankle. 

ABDOMINAL  TEANSECTION. 

§  234  Since  most  of  the  dissections  herein  described  involve 
only  the  thorax,  neck,  head  and  arms,  it  is  usually  more  convenient 
and  economical  to  divide  the  body  into  caudal  and  cephalic  parts. 
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The  former  may  then  be  thrown  away,  and  the  latter  preserved,  or 
dissected  while  fresh.  The  kidneys  are  important  visceral  land- 
marks, and  are  easily  preserved,  hence  they  may  be  retained  with 
the  cephalic  part. 

Abdominal  transection  may  be  performed  alone,  but  it  is  more 
conveniently  done  when  another  person  holds  the  cat  in  the  desired 
positions.  The  assistant,  also,  may  read  the  directions  to  the 
operator. 

§  235.  Instruments  and  Materials.  —  Arthrotome  ;  tracer ; 
medium  scalpel ;  coarse  curved  scissors ;  hair  scissors ;  block ; 
twine,  about  half  a  meter ;  skeleton ;  wide  mouthed  jar  (about 
6x12,  15  or  18  in.) ;  alcohol,  52-67  per  cent.,  to  half  fill  the  jar; 
coarse  syringe  ;  large  tray. 

§  236.  Parts  Involved. — ^The  following  parts  are  more  or  less 
directly  involved  in  Abdominal  Transection.  From  the  figures  and 
sections  referred  to,  enough  should  be  learned  to  enable  the  operator 
to  recognize  them  during  the  operation : — 

Aorfo.— Fig.  101. 

Columna  Veriebralis.— The  spinal  column. 

Co^te— Ribs.— Fig.  30,  50,  73. 

Costicartilagines — The  costal  cartilages. — Fig.  30,  50. 

Crista  ilii — The  crest  of  the  ileum. — ^Fig.  30,  51. 

Diaphragma — ^The  diaphragm.— Fig.  90,  101. 

Epigastrium— The  "pit  of  the  stomach."— Fig.  30,  72. 

FibrO'Cartilago  intervertebralis— The  (sixth  lumbar)  interverte- 
bral disk  of  fibro-cartilage. — Fig.  51. 

Hepar — The  liver. — ^Fig.  77. 

IrUestinvm  Tenue — The  small  intestine. — Fig.  77. 

lAgamentxvrri  Suspensorium  Hepatis — The  suspensory  liga- 
ment of  the  liver. 

Mesenterium. — Fig.  78. 

(Esophagus— The  g\\\\e\.—F\g.  107. 

Parietes  Ahdominales — The  abdominal  parietes,  the  muscular 
and  membranous  lateral  and  ventral  walls  of  the  abdomen. — Fig. 
77, 101. 

Pelvis— The  pelvic  girdle.— Fig.  30,  51. 

Postcava — Vena  cava  inferior  s.  ascendens. — Fig.  101. 

liectum.— Fig,  77. 

^^71^*— The  kidneys.— Fig.  79,  101. 

Stomachus — The  stomach. — Fig.  79,  81. 
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Thorax— The  chest.— Pig.  30,  77. 

VertebrcB  lumbales — ^The  lumbar  vertebrae,  with  their  diapo- 
physes  and  zygai)oph7es. — Pig.  30,  61,  55. 

XiphUternum — The  ensiform  cartilage  of  the  stemniu. — Pig. 
30,  49. 

§  237.  Operation. — Place  the  cat  dorsicumbent,  the  head  to  the 
left.  Pinch  up  the  right  abdominal  i)arietes  about  midway  be- 
tween the  crista  ilii  and  the  last  rib. 

With  the  arthrotome,  transfix  the  fold  so  pinched  up,  and  cut 
ento-ectad  to  the  surface.  K  only  the  skin  is  divided  at  the  first 
attempt,  pinch  up  the  muscles  and  repeat  the  transfixion,  but  be 
careful  not  to  include  any  of  the  intestines  within  the  fold. 

Into  the  incision  so  made,  insert  the  left  index  and  medius,  the 
hand  being  supinated,  and  lift  the  parietes  away  from  the  viscera. 
Introduce  th^  scalpel,  with  the  edge  directed  ectad,  and  divide  the 
parietes  oji  each  side  until  the  thicker  vertebral  muscles  are  reached 
a  few  centimeters  from  the  dorsimeson.  The  dorsal  ends  of  this 
transverse  incision  should  be  just  caudad  of  the  kidneys. 

About  2  cm.  sinistrad  of  the  ventrimeson,  divide  the  parietes 
longitudinally  to  the  pelvis  and  the  epigastrium^  making  sure  not 
to  cut  the  xiphisternum  or  costicartilages. 

Turn  aside  the  four  rectangular  flaps  so  formed,  and  draw  the 
intestines  caudad.  Introduce  the  pronated  left  hand  between  the 
liver  and  the  parietes  until  the  fingers  are  met  by  the  diaphragm. 
Partly  flex  the  fingers,  and  push  them  somewhat  dorsad ;  then  draw 
the  liver  and  stomach  caudad ;  this  will  expose  the  Tendo  centralis 
of  the  diaphragm,  which  should  be  punctured  with  the  tracer.  The 
admission  of  air  into  the  thorax  wiU  permit  the  farther  caudiduction 
of  the  liver  and  stomach. 

§  238.  If  the  cephalic  part  is  to  be  preserved,  lig&te  the  rectum  and  then  the  stomach 
and  liver,  and  inject  84-95  per  cent,  alcohol  into  the  aorta,  as  directed  in  §  285.  After  two 
hours  a  plaster  injection  may  be  made  if  desired.     Then  proceed  as  in  §  239. 

If  the  parts  are  to  be  dissected  fresh,  or  if  the  muscles  are  to  be  exposed  and  the  thorax 
opened  so  soon  as  to  render  the  alcohol  injection  unnecessary,  proceed  as  in  §  289. 

§  239.  Insert  the  curved  scissors,  keeping  the  convexity  toward 
the  diaphragm,  and  divide  the  Ligamentum  suspensorium  of  the 
liver,  \!cie  postcava  and  the  abdominal  (BSopTiagus\  while  so  doing, 
the  viscera  should  be  drawn  ventrad  as  well  as  caudad,  so  as  to  put 
the  parts  named  upon  the  stretch. 
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When  the  liver  and  stomach  are  &ee,  draw  them  and  the  intes- 
tines candad,  dividing  the  mesal  peritoTieal  attachments  (mesente- 
rinm)  to  a  point  5-6  cm.  caudad  of  the  kidneys,  but  do  not  remove 
the  latter. 

Compress  the  rectum  between  the  fingers  so  as  to  force  its  con- 
tents in  both  directions  ;  Ugate  it  in  two  places  about  3  era.  apart, 
and  cut  between  the  ligatnrea  (Fig.  41).  The  viscera  thus  freed  may 
be  ttirown  away  unless  wanted  for  some  purpose. 

§  340.  Place  the  block  under  the  cat  opposite  the  kidneys.  Press 
upon  the  thick  muscles  just  caudad  ot  the  kidneys,  and  about  2  cm. 
laterad  of  the  meson.  The  sixth  lumbar  diapophyses  (see  Fig.  30) 
will  be  felt  Witii  the  arthrotome,  divide  all  the  soft  parts  on  the 
ventral  aspect  of  the  lumbar  vertdtra  between  the  tips  of  the  sixth 
diapophyses,  and  scrape  them  caudad  for  about  2  cm.  This  wiU 
expose  a  transverse  whitish  swelling,  the  iTUervertebral  Jibro-carti- 
lage  between  the  ststh  and  seventh  lambar  vertebne. 

If  the  UdneTS  an  not  to  be  kept,  or  if  It  la  dealrabte  to  make  the  wbole  prepantion 
BboTter.  the  colarona  vertebraliB  maj  be  divided  between  the  second  and  tblrd  or  third  tuid 
fonrtli  lumbar  vertebne. 

Push  the  arthrotome  Into  this  fibro-cartilage,  and  cut  destrad 
and  sinistrad  as  far  as  possible.  Then  cut  latero-cephalad  on  each 
side  to  the  tip  of  the  diapophysis ;  then  directly  laterad  so  as  to 
divide  the  thick  vertebral  muscles. 

Grasp  the  cephalic  part  of  the  cat  just  cephalad  of  the  incision, 
and  lift;  it  from  the  tray.  If  this  does  not  disjoint  the  zyrjapophyses^ 
bend  the  candal  part  downward  until  the  ligaments  give  way,  and 
the  zygapophyses  are  separated.  Cut  the  remaining  soft  parts  and 
the  ^n,  and  thus  complete  the  transection.  The  caudal  part  may 
be  thrown  away. 

Knead  the  thorax  so  as  to  erpel  the  blood,  place  the  cephalic 
part — which  may  be  spoken  of  now  as  the  cat — upon  a  clean  dry 
tray,  or  upon  paper  laid  in  a  tray,  and  remove  the  hair,  as  directed 
in  Chap.  VI. ;  note  the  precautions  as  to  the  disposal  of  hair,  §  197. 

§  341.  Freaervatlon. — Tie  the  twine  firmly  about  the  last  lum- 
bar vertebra  (which  is  the  sixth  if  the  directions  have  been  fol- 
lowed), and  make  a  loop  through  which  may  be  passed  a  second 
piece  of  twine  already  attached  to  the  ring  of  the  jar  cover,  or, 
better,  an  S-hook  connect*^d  with  the  cover  by  a  string  of  suitable 
length.  To  the  vertebra  should  also  be  tied  a  tag  bearing  the  brief 
record  of  the  sex  ot  the  cat,  its  af/e  or  apparent  period  of  growth, 
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its  coloT^  the  date  of  killing,  and  the  name  or  initials  of  the  dis- 
sector ;  a  similar  tag  should  be  attached  to  the  jar.  The  cat  may 
then  be  suspended  in  the  jar  head  downward ;  all  parts  should  be 
immersed  in  the  alcohol.  K  any  parts  press  closely  against  the 
sides,   some  cotton  or  "excelsior"  should  be  interposed. 

If  the  cat  can  be  left  in  the  alcohol  for  at  least  a  week,  the  parts 
are  more  completely  and  uniformly  hardened. 

§  242.  Thoracic  Transection.  —  This  is  sometimes  desirable 
when  only  the  abdominal  and  pelvic  regions  are  to  be  examined  or 
preserved. 

The  primary  hicision  should  be  transverse,  about  2  cm.  cephalad 
of  the  epigastrium.  The  mesostemum  may  be  divided  with  the 
nippers,  and  the  incision  then  carried  on  either  side  in  the  7th  inter- 
costal space.  The  thoracic  viscera  are  readily  separated  from  the 
diaphragm,  the  oesophagus,  aorta,  and  postcava  may  be  cut  1-2 
cm.  from  the  diaphragm,  and  the  dislocation  of  the  columna  verte- 
bralis  effected  between  the  seventh  and  eighth  thoracic  vertebrae. 

K  the  abdominal  viscera  are  to  be  preserved,  strong  alcohol 
should  be  injected  into  the  aorta,  and  into  the  abdomen  by  a  slit 
just  large  enough  to  admit  the  canula ;  the  contents  of  the  stomach 
and  rectum  should  be,  if  possible,  washed  out  with  a  stream  of 
water,  aided  by  kneading;  alcohol  should  then  be  injected  into 
both  cavities,  the  oesophagus  tied,  and  the  rectum  plugged  with 
cotton. 

The  abdominal  viscera  are  easily  displaced,  and  it  is  well  to 
let  the  caudal  region  of  the  body,  with  or  without  the  legs,  rest 
dorsicumbent  in  alcohol  for  several  days,  the  jar  being  securely 
closed,  and  placed  on  its  side  in  a  tray.  The  alcohol  should  be  re- 
newed at  the  end  of  a  week. 

§  243.   Removal  of  the  Tail. — In  some  cases  it  may  be  desirable  to  remove  the  tail. 

Girdle  it  with  the  arthrotomo  near  the  base,  and  divide  it  with  the  nippers  and  bone 
scissors.     With  a  young  animal,  tlie  bone  scissors  may  bo  used  without  the  nippers. 

With  a  freshly  killed  animal,  when  bleeding  is  undesirable,  a  twine  ligature  may  be 
tied  firmly  just  cephalad  of  the  point  of  intended  removal. 

If  only  the  muscles,  vessels,  and  nerves  are  to  be  studied,  the  daw  points  may  be 
removed  with  nippexs. 


CHAPTER    III. 

FRKPARATIOir  OF  BONmS— FBRMANBNT  PREPARATION  OF  SOFT  PARTS— THE  USE  OF 
ALCOHOL,  ETC.-^AR8,  ETa— FROZEN  SBCTIOlfS  AND  DISSECTIONS— INFLATED 
PREPARATIONS— MEASLHREMSNT  OF  YOLUMS  AND  CAPACITY. 

PREPARATION  OF  BONES. 

Special  Instruments  and  Material  :— Areeniate  of  Soda— Beans  or  Peas— Benzine 
— Bone  Drill  — Cement— Ether  — Glycerin  — Labels  (§  1G2)  — Liquid  Soap  —  Mac^Tating 
Dishes  —  NaU  or  Tooth  Brushes  —  Salt  Solution  —  Syringe  —  Turpentine  Oil  —  Wicker 
sheimer's  Liquid. 

§  244.  There  are  four  principal  methods  of  preparing  bones  for 
scientific  purposes : — 

(1)  Cutting  and  scraping  the  soft  parts  from  alcoliolic  specimens. 

(2)  Allowing  Ants  or  Dermestes  to  remove  the  soft  parts  of  fresli 
sx)ecimens. 

(3)  Maceration  (putrefactive)  in  water. 

(4)  Boiling  with  liquid  soap. 

General  Directions. — ^A.  K  one  can  choose  his  si)ecimen,  a 
young  adult  should  be  selected.  In  too  young  animals  the  epiphf/- 
ses  are  apt  to  separate  easily  from  the  diaphyses,  and  the  sympJiy- 
8€S  open  too  easily.  On  the  other  hand,  old  animals  sometimes 
have  exostoses^  or  abnormal  growths  on  their  bones,  and  the  sym- 
physes and  sutures  are  liable  to  be  entirely  obliterated. 

B.  If  i)ossible,  have  at  hand  for  reference  a  perfect  skeleton  of 
the  part  to  be  prepared,  so  that  the  exact  position  of  dedicate  bones 
and  processes  may  be  seen,  and  hence  not  be  lost  or  broken  througli 
inadvertence. 

C.  Whatever  method  is  employed,  it  is  better  to  divide  the 
animal  into  several  parts  by  cutting  some  of  the  principal  arthra, 
as  the  humero-scapular,  the  femoro-innominate,  the  occipito-atlan- 
tal,  and  the  lumbo-thoracic. 

D.  Ijabeling. — ^The  whole  animal  should  boar  a  label  giving  the 
namCj  date^  sex^  and,  if  possible,  tlie  ar/e.     Each  separated  part 
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shoald  bear  a  label  giving  the  above  general  data,  and  also  the 
name  of  the  part.  This  is  imperatively  necessary  with  the  verte- 
brae, the  ribs,  and  the  phalanges;  hence  each  must  be  carefully 
labeled  as  it  is  separated  from  the  rest  of  the  body. 

E.  If  the  methods  of  maceration  or  heating  with  liquid  soap  are 
employed,  parts  like  the  pelvis  and  scapulae,  and  limb  bones, 
exclusive  of  the  manus  and  pes,  which  cannot  be  mistaken,  may  be 
put  together  and  labeled  as  for  the  whole  animal.  Parts  that  might 
be  diflScult  to  distinguish  should  be  kept  in  separate  dishes,  and 
each  properly  labeled.  The  vertebrae  might  be  divided  into  the 
four  sets— cervical,  thoracic,  lumbar,  and  sacral ;  each  set  should 
then  be  connected  by  attaching  a  Manilla  hemp  string  to  a  wire  and 
passing  it  through  the  neural  canal  and  tying  the  ends.  The  order 
of  the  bones  cannot  then  be  changed  as  they  separate  in  the  macer- 
ating process. 

The  caudal  vertebrae  that  have  no  neural  canal  must  be  num- 
bered or  put  in  separate  dishes  or  vials  and  properly  labeled. 

The  ribs  of  one  side  at  least  should  be  removed  one  by  one,  and 
tied  in  order  on  a  string,  or  put  into  separate  dishes. 

Never  put  bones  of  difTerent  animals  in  the  same  dish,  unless  they  differ  so  greatlv  in 
size  or  conformation  that  confusion  would  bo  impossible. 

F.  The  JiUTTierus^  femur ^  tibia^  and  radius  should  be  drilled  at 
or  near  their  ends,  so  that  the  oily  matter  in  the  medullary  canal 
may  be  removed.  The  tibia  and  radius  may  be  drilled  in  the  artic- 
ular surfaces,  care  being  taken  to  reach  the  center  of  the  thickness 
of  each  bone.  The  distal  end  of  the  femur  may  be  drilled,  but  the 
proximal  hole  should  be  made  on  the  ventral  side,  between  the  tro- 
chanter and  the  articular  head.  With  tlie  humerus,  the  proximal 
hole  may  be  made  in  tlie  articular  surface,  about  midway  between 
the  base  of  the  trocliiter  and  the  trochin,  but  cephalad  of  the  slight 
extension  of  the  Canalis  hlcipitaUs.  The  distal  hole  may  be  drilled 
half  way  througli  the  diai)hysis,  from  a  point  on  tlie  cephalic  aspect, 
at  tile  junction  of  the  third  and  fourth  quarters. 

After  the  holes  are  made,  the  medullary  matter  may  be  broken 
up  with  a  wire,  and  most  of  it  expelled  by  syringinf/^  first  with 
warm  water  and  afterward  with  liquid  soap,  or  spirits  of  turpentine, 
or  ether.  Tlie  syringing  should  be  repeated  at  the  close  of  what- 
ever process  is  adopted  for  removing  the  flesh. 

With  most  lander  animals,  and  with  some  smaller  ones,  it  may 
be  desirable  to  drill  the  ulna  and  fibula  also. 
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§  246.  Removing  Soft   Parte  from  Alcoholic  Specimens. — 

Animals  that  have  been  preserved  in  alcohol  may  have  their  bones 
cleaned  by  simply  cutting  and  scraping  away  the  soft  parts.  It 
will  be  necessary  to  take  great  care,  however,  or  the  delicate  pro- 
cesses, especially  of  the  skull,  will  be  broken  in  getting  off  the 
tough  connective  tissue.  After  the  bones  are  cleaned  as  well  as 
I>ossible,  simply  allow  them  to  dry,  or  finish  the  cleaning  as  directed 
hereafter  (§  249). 

* 

§  240.  Allowing  Ante  or  Dermestes  to  remove  the  Soft 
Parte  of  Fresh  Specimens. — The  skin  and  most  of  the  flesh  should 
be  dissected  away,  and  the  partially  cleaned  bones  left  in  a  damp 
room.  Derraestes  will  find  them,  and  the  larvce  of  the  beetles  will 
remove  the  soft  parts. 

If  the  aid  of  ants  is  to  be  sought,  the  bones  prepared  as  just 
directed  should  be  sprinkled  with  sugar  or  smeared  w  ith  molasses 
or  honey.  Then  they  should  be  placed  in  a  box  pierced  with  small 
holes.  The  box  should  be  put  by  an  ant's  nest,  and  some  sugar 
sprinkled  around  the  holes  leading  into  it.  Tlie  ants  will  clean  the 
bones  more  satisfactorily  than  the  Dermestes.  It  usually  takes 
about  a  week  for  them  to  clean  a  cat' s  arm. 

§  247.  Maceration  in  Water. — Employ  stone-ware,  porcelain 
or  glass  dishes,  if  pos3ible,  to  avoid  discoloration  of  the  bones.  The 
bones  are  freed  from  skin  and  most  of  the  soft  parts,  separated, 
placed  in  separate  dishes  as  directed  above,  and  covered  completely 
with  clean  soft  water.  The  dishes  should  then  be  placed  in  a  room 
where  the  temperature  does  not  fall  below  18-20  C.  If  the  room  is 
still  warmer,  the  maceration  will  proceed  all  the  more  rapidly. 
The  water  should  be  changed  on  the  third  day,  and  again  on  the 
tenth,  to  avoid  discoloraticm. 

It  requires  from  a  fortnight  to  tsvo  months  for  complete  macera- 
tion. The  bones  of  very  large  animals  may  require  even  a  longer 
time. 

If  possible,  maceration  should  be  done  in  a  separate  building, 
and  during  warm  weather.  If  done  during  cold  weather,  the  fire 
should  not  be  allowed  to  go  out,  or  adipocere^  a  waxy  substance, 
may  form,  which  is  difficult  to  remove.  If  the  maceration  is  done 
in  a  room  or  closet,  there  should  be  a  special  ventilating  flue  (§  196). 
During  maceration  the  bones  should  be  occasionally  examined. 
When  the  soft  parts  separate  readily,  the  water  covering  them 
should  be  carefully  poured  off*,  and  a  gentle  stream  of  fresh  water 
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allowed  to  play  upon  them.  Use  a  nail  or  tooth  brash  to  remove 
the  flesh,  and  if  it  is  necessary  employ  the  scissors,  forceps,  and  a 
dull  but  smooth-edged  knife  to  clean  some  parts ;  the  nipi)er8  aid 
in  tearing  off  ligaments  and  tendons.  After  all  the  soft  parts  are 
removed,  rinse  the  bones  well  with  clean  water,  and  place  them  on 
white  paper  in  a  dry  room.  Do  not  fail  to  accompany  each  bone 
by  its  proper  label  (§  244  D). 

The  vertebrae,  ribs,  etc.,  Bliould  be  kept  on  a  Sftring  after  cleaning,  or  ivlien  dry  they 
may  be  numbered.  The  skeleton  of  each  animal  should  be  kept  in  a  separate  box  and 
properly  labeled. 

§  248.  Iiiquid  Soap  Process. — ^The  cleaning  is  done  in  this  pro- 
cess by  heating  the  bones  in  a  dilution  of  the  following  mixture : 
Rain  (or  distilled)  water,  2000  cc. ;  strong  ammonia,  150  cc. ;  nitrate 
of  potash  (saltpetre),  12  grams  ;  hard  soap,  75  grams. 

Prepare  the  bones  by  removing  the  skin  and  most  of  the  soft 
parts,  as  directed  for  macerating  (§  247). 

Place  the  bone,  or — if  seveml  are  to  be  prepared  from  the  same 
animal — those  tliat  cannot  be  mistaken  for  one  another,  in  a  vessel 
containing  water,  4  parts,  and  liquid  soap,  1  part. 

Prepare  enough  of  this  mixture  to  completely  immerse  the  bones. 
Boil  in  this  forty  minutes ;  then  pour  off  the  liquid  and  add  a 
similar  amount  prepared  in  the  same  way.  Boil  again  for  half  an 
hour ;  and  usually  the  muscles  may  be  removed  by  the  hands,  a 
smooth  stick,  or  a  scalpel  handle. 

As  it  would  take  too  long  for  the  bones  to  cool  spontaneously  before  working  upon 
them,  they  may  be  placed  directly  in  cold  water. 

After  removing  all  the  muscles  that  come  off  readily,  replace  the 
bones  in  the  dish  and  continue  the  boiling  until  the  soft  parts  may 
be  readily  removed  with  a  nail  brush. 

When  removing  the  soft  parts,  it  is  necessary  to  be  careful  not 
to  lose  small  bones. 

After  all  the  soft  parts  are  removed,  it  is  usually  best  to  boil  the 
bones  for  half  an  hour  in  a  mixture  of  equal  parts  of  the  liquid  soap 
and  water  to  remove  the  last  remnants  of  grease. 

Finally  rinse  the  bones  well  with  clean  water  and  lay  them  upon 
white  paper  to  dry. 

This  is  by  far  the  best  method  of  preparing  bones :  (1)  The 
liquid  soap  saponifies  the  fat  and  aids  in  softening  connective  tissue. 
(2)  The  bones  come  out  white  and  free  from  grease.    (3)  It  requires 
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but  a  very  short  time  to  prei)are  a  skeleton  or  a  part  of  a  skeleton. 
(4)  It  is  especially  adapted  for  skulls,  as  the  teeth  are  much  less 
liable  to  fall  out,  and  the  gelatinized  dental  periosteum  serves  as  a 
cement.  (6)  There  is  no  danger  of  blood  poisoning  (septicaemia)  if 
fresh,  healthy  animals  are  used.  There  is  no  danger  in  any  case 
after  the  bones  have  been  well  boiled. 

§  249.  Bones  are  not  satiBfactorily  cleaned  by  ants  or  Dermt9ic%,    The  cleaning  may  be 
▼ery  satisfactorily  completed,  however,  by  boiling  in  the  mixture  of  liqaid  soap  (§  248). 
The  final  cleaning  of  alcoholic  specimens  is  best  done  in  the  same  way. 

§  250.  Preparation  of  Skulls — A.  By  Maceration. — Sejmrate 
the  skull,  remove  the  skin,  the  eyes  and  the  tongue.  Tlien  separate 
the  mandible,  but  let  the  os  hyoidos  remain.  With  a  tracer  or  a 
piece  of  wire,  inserted  through  the  Foramen  magnum  (Fig.  57), 
break  up  the  brain,  taking  care,  however,  not  to  injure  the  project- 
ing bony  tentorium  (Pig.  59).  After  the  bmin  is  broken  up  it 
should  be  washed  out  with  a  syringe. 

Place  the  skull  and  mandible  in  the  macerating  dish  so  that  the 
teeth  shall  be  uppermost ;  then,  if  the  water  is  changed  carefully, 
the  teeth  are  less  apt  to  fall  out  and  be  lost. 

The  cleaning  should  be  done  as  described  above  (§  247),  except 
that  greater  care  is  usually  necessary. 

B.  By  the  Liquid  Soap  Process. — The  skull  should  be  prepared 
as  described  for  maceration,  except  that  the  mandible  need  not  be 
separated.    Proceed  as  directed  above  (§  248). 

Skulls  can  be  much  more  quickly  and  safely  prepared  by  the  liquid  soap  process  than 
by  any  other. 

§  261.  Cements  for  Bones  and  Teeth.— The  pelvis  and  man- 
dible often  separate  at  their  symphyses,  and  the  teeth  may  become 
loose  and  be  in  danger  of  falling  out.  This  latter  is  especially 
liable  to  occur  with  macerated  skulls.  To  unite  bones,  one  should 
use: — 

A.  Liquid  gelatin  (see  Formula,  §  1446).  Attach  the  bones 
firmly  by  a  rubber  band  or  string  while  the  gelatin  is  drying.  The 
method  is  the  same  as  for  gluing  wood. 

Teeth  may  be  fastened  in  their  sockets  by  the  same  substance, 
only  it  is  unnecessary  to  bind  them  in  while  the  gelatin  is  drying. 
The  skull  should  rest  on  its  dorsal  side,  and  the  mandible  on  its 
ventral  side,  so  that  the  teeth  may  remain  in  place  during  the 
drying. 
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B.  An  excellent  cement,  for  teeth  especially,  is  the  following : — 
Silicate  of  soda  or  potassa  (liquid  glass)  mixed  to  a  paste  with 
powdered  chalk.    This  hardens  quickly,  therefore  it  must  be  used 
soon  after  it  is  prepared.    Neither  this  nor  the  gelatin  will  refiist 
water. 

As  soon  as  a  macerated  skull  is  rinsed,  the  teeth  that  are  loose 
should  be  taken  out  one  at  a  time,  the  socket  partly  filled  with  one  of 
tlie  cements  and  the  tooth  replanted.  In  this  way. the  teeth  may  be 
kept  in  their  proper  places,  and  as  the  skull  dries  the  teeth  will  be 
firmly  fixed.  Although  the  teeth  of  skulls  prepared  by  the  liquid 
soap  process  may  be  loose  before  the  skull  is  dry,  the  gelatinized 
dental  periosteum  will  usually  fasten  them  very  firmly  as  the  skull 
dries.  If  any  of  the  teeth  come  out  they  should  be  replanted  as 
directed  above. 

Need  of  Accuracy, — So  far  as  concerns  the  general  aspect  of  the  Bkall,  the  incisors 
mav  be  interchanged,  and  missing  teeth  may  be  replaced  by  teeth  from  other  skollB.  It 
is  to  be  feared  that  such  substitutions  are  sometimes  made  with  skulls  prepared  for  sale. 
Unless  the  changes  are  carefully  specified,  such  skulls  liave  no  real  scientific  value  as 
regards  the  teeth. 

When  two  or  more  of  the  teeth  drop  out  at  the  same  time,  unless  direct  observation  or 
comparison  with  a  fresh  or  alcoholic  specimen  warrants  absolute  certainty,  it  is  better  to 
keep  those  teeth  in  a  box  separate  from  the  r(«t. 

§  252.  Preparation  of  Natural  Skeletons. — By  a  natural 
skeleton  is  meant  one  in  wliich  the  bones  are  held  together  by  their 
natural  ligaments.  Such  a  skeleton  may  be  prepared  according  to 
either  of  tlie  processes  described  above.  One  must,  however,  watch 
that  the  ants  may  remove  only  the  muscles,  or  that,  in  the  process 
of  maceration,  only  the  muscles  decay.  In  all  the  processes,  the 
muscles  are  softened  or  removed  fii'st.  K  the  liquid  soap  process  is 
employed,  proceed  as  follows :  Boil  the  bones  in  the  mixture  as 
directed  (§  248)  until  the  muscles  may  be  removed  without  mucli 
trouble.  It  will  be  found  necessary,  however,  to  allow  the  boiling 
to  proceed  only  to  the  point  where  the  muscles  will  separate  from 
the  bones  by  using  the  hands,  a  smooth  stick  like  a  scalpel  handle, 
or  a  dull  knife  blade.  The  ligaments  will  be  found  considerably 
swollen  and  somewhat  softened.  The  softened  ectal  surface  maybe 
cautiously  scraped  off;  then  the  preparation  should  be  soaked  for 
3-6  hours  in  a  saturated  solution  of  arseniate  of  soda  (about  25  per 
cent.),  to  poison  the  ligaments  and  protect  them  from  Dermestes. 
Then  the  part  should  be  arranged  as  nearly  as  possible  m  a  natnial 
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position  and  fastened  with  pins  or  strings  and  allowed  to  dry.  The 
swollen  ligaments  will  shrink  very  greatly,  so  that  what  might  have 
seemed  a  very  imperfect  preparation  when  moist  will  be  excellent 
when  dry.  When  the  specimen  is  dry,  rough  projections  of  liga- 
ment may  be  removed  with  a  sharp  knife. 

Flexible  Natural  Skeletons. — If  it  is  desired  to  have  the  lig- 
aments flexible,  the  preparation  may  be  soaked  after  it  is  partly 
dry  for  from  16  to  12  hours  in  either  VVickerscheimer' s  fluid  (§  299), 
or  a  mixture  of  a  saturated  aqueous  solution  of  arseniate  of  soda,  4 
parts,  and  glycerine  1  part. 

§  253.  Preparation  of  the  Bones  of  Toung  AnimalB. — The 
liquid  soap  process  is  to  be  preferred.  But  during  tlie  boiling  the 
bones  must  be  carefully  watched,  and  the  boiling  should  be  carried 
little  farther  than  for  making  natural  skeletons.  The  epiphyses 
roust  not  be  allowed  to  separate  from  the  diaphyses. 

The  skulls  of  new  bom  kittens  may  be  nicely  prepared  in  this 
way,  and  the  sutures  show  with  great  distinctness. 

§  254.  Disarticulating  Skulls.— Choose  a  young  or  barely 
mature  animal  for  this  preparation,  since  the  cranial  sutures  are 
liable  to  be  obliterated  in  adults. 

Prepare  the  skull  by  the  liquid  soap  process  (§  248).  Continue 
the  final  boiling  for  half  an  hour  longer  than  for  a  skull  that  is 
not  to  be  disarticulated.  While  still  moist,  the  bones  may  be 
separated  by  steady  traction.  This  may  be  done  with  the  greatest 
ease  if  half  grown  animals  are  used. 

Skulls  that  have  become  dry  may  be  boiled  for  half  an  hour  in 
the  liquid  soap  to  soften  the  gelatinized  connective  tissue  binding 
them  together. 

Macerated  young  skulls  may  be  disarticulated  by  carefully 
pulling  and  prying  the  bones  apart. 

An  excellent  plan  is  to  fully  disarticulate  one  side  of  a  skull,  and  to  leave  the  other 
with  the  bones  in  9itu. 

Disarticulation  of  Large  Skulls. — If  a  large  skull  is  prepared 
by  the  liquid  soap  process  it  should  be  thoroughly  softened  by 
soaking  in  water  two  or  three  days  or  by  boiling  an  hour.  Then 
fill  the  cranial  cavity  with  dry  beans  or  peas,  force  a  cork  tightly 
into  the  foramen  magnum  (Pig.  57)  and  place  the  skull  in  water. 
The  swelling  of  the  peas  will  forco  the  bones  apart.     Macerated 
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skulls  should  be  treated  as  just  described,  but  they  need  not  be 
boiled, 

§  255.  Bleaching  Bones. — In  order  that  bones  should  be  white 
and  clean,  it  is  necessary  that  they  be  relieved  of  all  their  grease 
and  blood.  Neither  of  these  ends  is  accomplished  when  the  flesh  is 
removed  by  insects— ants  or  Dermestes.  Both  are  fairly  well  accom- 
plished by  proper  maceration ;  and  both  still  better  by  the  liquid 
soap  process. 

The  old  method,  and  the  one  still  largely  employed  in  whitening 
bones,  is  to  place  them  where  they  are  constantly  exposed  to  the 
action  of  the  sun,  rain  and  dew.  The  following  methods  are,  how- 
ever, more  speedy  and  satisfactory : — 

The  blood  is  usually  got  rid  of  in  the  process  of  boiling  or  macer- 
ation. If,  however,  one  wishes  to  prei)are  bones  in  the  best  i)ossible 
manner,  the  entire  vascular  system  may  be  washed  out  with  normal 
salt  solution.  To  do  this,  insert  a  canula  into  the  arch  of  the 
aorta  (Fig.  101) ;  open  the  praecava  (Fig.  101)  just  peripherad  of  the 
heart,  and  then,  with  a  syringe,  inject  salt  solution  into  the  aorta 
until  it  runs  uncolored  from  the  praecava. 

§  256.  Freeing  Bones  from  Grease.— There  are  four  ways  of 
removing  grease  from  bones : — 

A.  By  suspending  them  in  spirits  of  turpentine— Oleum  terebin- 
thinaB  rectificatum— (ordinary  commercial  oil  of  turpentine  will  do), 
for  three  or  four  weeks.  An  indefinite  soaking  in  turpentine  will 
do  no  harm  if  the  bones  are  suspended,  and  more  than  four  weeks 
may  be  necessary  for  large  bones. 

The  turpentine  should  be  very  fluid. 

The  bones  must  be  suspended  so  that  the  thick,  oily  substance 
that  settles  to  the  bottom  of  the  vessel  cannot  touch  them. 

After  the  bones  have  soaked  for  a  sufficient  time  in  the  turpen- 
tine, they  should  be  exposed  to  sunlight  but  not  to  rain. 

B.  Suspension  in  benzine  (common  commercial  benzine  will  do 
very  well ).     The  bones  should  be  treated  as  directed  for  turpentine. 

C.  Soaking  the  bones  in  sulphuric  ether.  The  bones  need  not 
be  suspended,  simply  placing  them  in  the  vessel  with  the  ether  will 
be  sufficient.  The  ether  dissolves  the  grease  very  quickly,  so  that 
small  bones  like  those  of  the  cat  are  entirely  freed  from  grease  in  a 
fortnight  or  even  a  less  time.  The  bones  should  be  exposed  to  light 
as  directed  above. 
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Either  Ifl  expenilTe,  bat  tlia  nte  of  It  for  removing  grcwe  ftoia  Ixnrn  doM  not  Injure 
U  for  uupsthctlzini;  aulroala. 

As  lurpentine,  beudne,  ftnd  ether  are  very  volatile,  thef  must  bo  kopt  In  tlfibt  Tesscls. 
The  preaerviDg  jan  (Fig.  33)  anoner  very  ncll  for  the  boDcg  and  eltbtr  of  these  ogoDts. 

Either  of  the  thr«e  preceding  methods  toaj  be  emplojed  for  removing  groasu  from 
□ataral  sktlelODB.  The  following  method  is  also  good  for  that  purpoae,  but  not  quite  so 
safe,  u  there  la  wme  danger  of  looaeolog  tbe  llgHmniits. 

D.  Soaking  the  booes  in  liquid  soap.  Place  the  bones  in  a  dish 
of  liqnid  Boap  (§  248)  and  let  thein  remain  for  tliree  or  four  days,  in 
acme  cases  longer,  then  wash  them  very  thoroughly  with  clean 
water.  Pry  them  and  espose  them  to  the  sun  <§  356).  It  is  not 
usaaily  necessary  to  treat  bones  that  have  been  prepared  by  the 
liquid  soap  process,  but  bones  that  have  been  macerated  or  pre- 
pared by  insects  may  be  relieved  of  their  grease  in  this  way.  It 
may  be  desirable  to  mix  tlie  liquid  soap  with  an  equal  amount  of 
water  and  boil  for  half  an  hour  or  more. 

GENERAL  REFERENCES  TO  THE  PRBPABATION  OP  BONES. 
Baker,  E,  A,  Appendix. 
Heath,  A,  Appendix. 
Straus- Durckheim,  B,  I,  286. 
Brown,  A,  94. 
AVitt,  A,  Appendix. 
Treasury  of  Natural  History,  A,  790. 


THE  PRESERVATION  OP  SOFT  PARTS. 

g  257.  Practically,  a  bone  once  properly  cleaned  is  imperisha- 
ble, and  needs  only  to  be  protected  from  dust  or  injury.  But  all 
the  soft  parts  of  the  body  are  more  or  less  prone  to  decompose  at 
common  temperatures  and  under  ordinary  conditions ;  even  when 
treated  with  preservatives,  they  are  liable  to  deteriorate  unless  con- 
stantly cared  for. 

Uany  agents  have  been  employed  for  the  deloy  or  prevention  of  decompoaitton,  and 
for  the  permanent  preparation  of  soft  parts.  Pergonal  experience  enables  as  to  apeak  con- 
fidentlj  of  only  three— <i>W,  artfitiaU  nf»ida,  ami  ilcrhol. 

A  few  other  agents — brine,  tnttkyt  nleohol,  chloral  and  Wicker Atimer't  liquid— vWi  be 
biieOy  mentioned. 

%  338.  CoAl.—Decnm position  Is  prcventnl  by  a  trmporature  of  0  C.  (82  F.),  and  ia 
more  or  lem  retarded  at  tempemtares  between  0  and  10. 

Cold  may  be  employed  alone  for  ftcezing  spedmena  so  as  to  keep  indefinitely :  more 
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<)ft(*n,  (Iccompoflition  ia  eimply  retarded  by  it,  wliile  the  specimen  is  temporarily  protected 
by  ars(*niute  of  soda  or  iK^rmanently  preserved  by  means  of  alcohol. 

Frozen  sc'Ctions  and  dissections  will  be  discassed  later  in  this  chapter. 

^  250.  ArMtnutte  of  JSoda — Sodium  Araenias.—A  saturated  solution  of  this  poisonons 
salt  may  be  used  for  the  injection  of  specimens  which  are  to  be  dissected  f resh,  or  for  the 
poisoning  of  inflated  preparations. 

\Vutt>r  dissolves  about  one  fourth  of  its  weight  of  arseniate  ;  hence  the  saturated  solu- 
titm  is  20-25  per  cent.  It  should  not  be  allowed  to  remain  upon  the  dissector's  skin 
lonircr  than  necessary. 

Here  and  elsewhere,  when  a  solution  or  mixture  is  mentioned,  the  menstmum  is  toater 
unh^Ms  the  contrary  is  stated* 

ALCOHOL. 

§  200.  Alcohol  is  almost  essential  in  practical  anatomy;  its 
qualiti(*a  are  active,  and  its  management  requires  constant  care. 

Genercd  Description. — The  alcohol  commonly  employed  for 
Natuml  History  purposes  is,  strictly  speaking,  ethylic  alcohol^  and 
a  member  of  a  group  including  sev(*ral  others,  the  amylic^  hutylic, 
propf/lic,  methi/Uc^  etc.  The  last  named  variety  will  be  mentioned 
again  in  §  298. 

Etlufl  alcohol  is  colorless,  volatile,  and  inflammable ;  it  has  a 
vinous  odor  and  pungent  taste ;  it  coagulates  albuminous  sub- 
stances and  extracts  more  or  less  water  from  organisms  immersed 
in  it.     Its  composition  is  C2H6O.     Its  specific  gravity  is  796. 

AbiioiuU  Akohoi. —1)191  foregoing  statements  as  to  composition  and  spedfic  gravity 
rvally  apply  only  to  pure  or  oHmAute  alcohol,  that  is,  alcohol  which  has  heen  freed  from 
wator  and  all  impurities.  This,  however,  is  quite  expensive  (about  $8.00  per  gal.),  and  is 
rvquirtxi  only  for  Svime  histological  pur^ioses. 

Orti  nar^  or  Commerciil  A'.cohol  contains  fVom  5-60  per  cent,  of  water.  Most  of  these 
mixiurx^s  art*  ct>mraonly  calliHi  aleohiiis^  but  some  of  the  grades  have  also  special  names,  as 
indi^'att\i  u|H>n  the  following  Table  : — 

^  ^»l.  Tjlble  of  SrEtTFic  Grattties  of  different  Pesce^ttages  of  Alcohols 

AT  15J'  C,  60^  F. 

:  •\  .r.HV  Ab«9i>lute  alcohol.  •    Si,  .838,  Spiritus  rectificatus,  Br. 

*•.  .St>.  [Commercial  alci>hol.]  75,  .860. 

.:.   Si:.   Alc.^hol  fortius,  r.  S.  ';•%  .8l>6. 

>>,  .^.y  lijihtost  spiric  obtaine^l  by  onii-  5'j,  .917.  [Strong  liquor?,  whisky,  etc] 

nary  distillaiion.  v'*,  .9*0.  Spiritus  tenuior.  proof  spirit,  Br. 

.V.  .Si>o.  A'.ivhol,  U.  S .  5piri:us  rectifica-  .^'.  .941.  Alcohol  dilutum.  C  S. 

:u5,  nv!ltit\l  s;nr;t. 
r\kZiid  Si.:t<!s  l^^y'i*itK*ry.  13th  edition,  1;^.    See  also  Watts,  A,  and  Haley,  A, 

A\"*;'hol  45  rv^vived  frvm  the  warthouso  usually  contains  about  95  per  cent,  of  absolute 
ar,vh  -i .  be:  :bui:  which  ba*  been  kept  for  si>me  time,  esptvially  if  frequently  exposed  to 
;^-e  a:~.  :;»  arc  t«>  nnxe  frv^m  90-^  per  cent.,  on  accoun:  of  evaporation  and  the  absorption 
c<  wa?»f  r  trwn  ^e  air. 


The  strong  Uqnon — brand,*,  gfia,  ram,  tad  wbiaky — omtaia  rrom  4S-C3  pei  cent.  i.t 
absolnte  alcohol.     A  mistare  coDtaining  leoa  than  30  per  cent.  U  not  directly  iieefnl  in 

g  362.  The  Tiffmllng  Oharaotexiatios  of  Alcohol.— Ethyl  alcohol 
has  twelve  prominent  characteristics,  of  which  one  half  are  desirable 
and  the  other  half  undesirable  from  the  zoological  point  of  view  : — 

It  is  simple,  deajdy,  colorless,  and  fragrant,  generally  obtain- 
able, and — aa  a  preservative — absohdely  efficient. 

On  the  other  hand,  it  is  costly,  volatile,  iTiflammable,  and  decol- 
orani,  quick  to  absorb  water  from  the  air,  and— under  certain  con- 
ditions— corrosive  of  some  metals. 

%  263.  Alcohol  should  be  used  with  discretion,  always  closely 
covered,  secured  from  fire,  and  kept  in  vessels  of  glass,  hard  wood, 
copper,  zinc,  or  galvanized  iron. 

§  264  Tkt  (hut  of  AUnAot.— This,  o(  canrac.  Is  an  Ritrinaic  foatare,  and  rarfcs  ranch 
io  different  parta  of  the  world,  la  meet  clvlliiL-d  conntrieei,  lo  the  actual  cost  of  its  pro- 
diicUoD  is  added  a  heavy  govemiUL-nt  cai,  and  the  rotnil  price  In  tlie  United  StaUe  la  about 
$a.SO  per  ^loD,  nr  09-70  cents  per  liter. 

This  high  price  of  the  liquid  beat  adapted  for  the  prearrvatinn  of  apccimeiiB  hna  directly 
and  perioasly  retarded  all  anntomicHl  and  zoological  progTcss.  At  variaua  times  between 
1B63  and  1879,  at  tlie  request  of  thu  late  Prof.  Loula  Agaaslz  and  olhera,  with  the  oo-opera- 
tion  of  tho  Hon.  S.  Hooper  and  othera,  Congress  wisely  made  promions  (U.  S.  Revised 
Statutes,  g  8297),  by  which,  under  very  strlngeot  conditlona  and  with  heavy  pecuniary  lia- 
bOiUee  in  case  of  the  slightest  misapplication,  moseumn  and  ntlii^r  edncaliciotil  InstiiuliuDs 
"  may  withdraw  alcohol  from  bonded  warehouses  without  payiueiit  of  lax,  for  the  sole  and 
eTclnsivn  purposes  of  use  lu  the  chemical  laboratory,  i  r  for  Ihc  prpservation  of  Natural 
History  epeeimens  belonging  to  such  tnsiitutions,"  The  cost  of  alcohol  bo  obtained  is 
about  one  sixth  of  tiie  ret^t  price.    See  Appendix, 

The  iDBtructions  for  so  obtaiuing  alcohol  for  scientific  purpnsea  are  printed  in  No.  7. 
Series  7  of  the  U.  S.  Revenue  Depurtmeul,  p.  -43,  which  may  bo  liod  from  tho  Collectors. 

Since  DO  TarlatioD  from  the  proscribed  forms  is  pi'rmitteil.  great  care  must  ha  taken  in 
TtinVin)];  out  the  application  and  bind  ;  thnso  who  obtain  alcohol  aunually  will  save  trouble 
and  sometimes  serious  cielay  by  baviug  the  forms  printoiL 

After  making  out  the  farm  of  the  application  and  bond,  and  inserting  the  names  of  tho 
two  sureties,  some  proprietor  of  a  bunded  warehouse  should  bo  ashed  to  set  aside  tho  num. 
her  of  barrels  (40-45  gals,  each)  of  alcohol  desired,  and  to  send  a  memorandum  of  the 
marks  and  other  items  required  In  the  pHprrK.  If  tho  forms  oro  printed,  a  copy  of  the 
application  form  may  be  sent,  so  that  the  various  numbers  may  be  tillod  In,  together  with 
the  nomber  of  tho  collection  district  in  which  the  warohouso  is  located.  This  copy  should 
be  retained  for  reference  in  making  tho  o-'^iirance  afterward  required. 

The  papers  should  then  be  promptly  filled  out,  earn  being  taken  that  the  signatures  of 
the  sureties  coincide  as  to  initials  an<l  abbreviations  tvjtli  th^  names  as  entered  in  tho  Uidy 
of  the  bond.  The  papers  are  to  be  transmitted  to  the  Commissioner  of  Internal  Revenue 
throngli  tho  Collector  of  the  district  in  which  the  inslitntion  is  located.  If  tho  papers 
have  been  properly  made  out,  tho  permit  may  be  r(«eived  within  ten  days. 

Ifo  form  h  prescribed  for  the  assurance  uf  the  Bevooue  Department  that  the  alcnhol 
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has  been  used  for  the  prescribed  purposes  within  the  specified  time.  It  is  neceeauy  to 
make  oath  before  the  proper  officer  to  this  effect,  giving  the  marks  of  the  alcohol  and  the 
date  of  the  original  application.  This  affidavit  is  to  be  transmitted  to  the  Commissioner 
of  Internal  Revenue  through  the  Collector  of  the  disirict  in  which  the  institution  is  located. 
Since  it  is  not  always  easj  to  ascertain  the  location  of  warehouses,  it  may  be  proper  to 
mention  that  alcohol  may  be  obtained  promptly  under  the  foregoing  conditions  fit>m  Mesns. 
Geo.  &  Thoe.  Farthing,  of  Buffalo,  in  the  80th  collection  district  of  the  State  of  New  York. 

§  265.  Inflammability. — At  ordinary  temperatures — 15-20'  C. — a  mixture  of  alcohol 
and  water  containing  80  per  cent,  or  less  of  absolute  alcohol  cannot  be  ignited,  and 
promptly  extinguishes  a  lighted  match  dipped  into  it ;  85  per  cent,  ignites  with  difficulty, 
and  the  flame  is  extinguished  by  the  lightest  current  of  air ;  40  and  45  per  cent,  ignite 
more  readily,  but  bum  gently  and  slowly.  Even  65  per  cent,  does  not. bum  fiercely,  and 
the  flame  is  easily  extinguished.  Specimens  saturated  with  alcohol  are  more  combustible 
in  proportion  to  the  strength  of  the  alcohol. 

Other  Inflammable  Substaticcs. —StiM  more  volatile  and  inflammable  are  the  ether,  beiu 
zine  and  spirits  of  turpentine  which  are  used  in  anatomical  work. 

§  266.  Precautions  against  Fire. — Alcohol j  benzine,  ether,  and  spirits  of  turpentine  in 
bulk  should  be  stored  in  a  fire-proof  vault,  or  in  some  small  building  apart  from  valuable 
collections  and  apparatus.  In  the  laboratory  there  should  be  not  more  than  20  liters  of  05 
per  cent,  alcohol,  and  of  the  other  liquids  only  enough  for  current  uses.  All  of  them 
should  be  kept  in  glass  or  copper  vessels,  well  stoppered  and  at  a  safe  distance  from  all 
lights  and  heating  apparatus.  They  should  never  be  opened  within  one  meter  of  a  light, 
and  if  there  is  a  current  of  air  toward  the  light,  the  distance  should  be  at  least  doubled. 

When  removed  from  alcohol  for  examination  or  dissection,  specimens  should  be  washed 
off  with  water,  and  kept  wet  with  the  15  per  cent,  glycerin  solution,  as  directed  elsewhere. 
This  precaution  is  the  more  essential  when  anatomical  work  is  done  by  artificial  light. 

Cotton  and  cloths  which  have  been  saturated  with  alcohol  or  other  inflammable  liquids 
should  be  dried  on  trays  in  the  sun  or  wind  rather  than  near  a  flre.  Common  cotton 
should  1x5  thrown  away  after  use  in  alcohol,  but  absorbent  cotton  may  be  saved  if  thor- 
oughly dried. 

Safety  matches  are  to  be  preferred.  All  matches  should  be  kept  in  metal  or  glass 
boxes.  After  using,  matches  should  be  put  into  a  glass  or  metal  receptacle,  and  never 
thrown  on  the  floor. 

Smoking  in  a  laboratory  where  alcohol  is  used  should  be  absolutely  forbidden. 

§  267.  Determination  of  the  Percentage  of  Alcohol  in  an 
Alcoholic  Liquid. — This  may  be  done  by  means  of  either  a  Si)eci- 
fic  GKivity  Hydrometer  or  an  Alcoometer  (alcoholometer).  For 
zoological  purposes  the  latter  instrument  is  more  convenient  and 
sufficiently  exact. 

§  268.  Alcoometer  (alcoliolometer). — This  is  a  form  of  hydrome- 
ter or  areometer  especially  adapted  to  determining  the  volume  or 
weight  percentiige  of  alcohol  in  a  mixture  of  alcohol  and  water. 

It  is  a  graduatecT  tube,  loaded  so  as  to  rest  vertically  in  any 
liquid  capable  of  floating  it.  The  alcoometer  of  Tralles  is  com- 
monly employed  in  this  country  ;  it  indicates  the  volume  per  cent. 

In  pure  water  the  instrument  sinks  only  to  zero^  the  lower  end 
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of  the  scala  In  absolute  alcohol  it  sinks  to  100,  the  upper  end. 
Mixtures  of  the  two  liquids  permit  it  to  sink  to  various  depths,  and 
the  number  corresponding  with  the  surface  of  the  liquid  indicates 
the  percentage  of  alcohol  by  volume. 

A.  Alcohol  that  hus  been  used  for  the  preeenration  of  specimens  usually  holds  in  solu- 
tion or  suspension  substances  of  greater  specific  jpravitj  than  alcohol  or  oven  water.  Their 
presence  increaaes  the  specific  gravity  of  the  liquid,  and  causes  the  per  ceat.  of  alcohol  to 
appear  lees  than  it  really  is.  Old  alcohol  should  therefore  be  cleared  (§  294),  if  necessary, 
before  testing  with  the  alco(^meter ;  but  filtration  will  not,  of  course,  remove  materials 
which  are  in  real  solution. 

B.  As  stated  by  Gtinther  (§  A.  607),  the  British  hydrometer  is  so  arranged  that  the 
xero  corresponds  with  proof  apirit^  about  49  per  cent.  The  other  grades  are  designated  as 
8o  many  degrees  above  or  below  pr(x>f,  and  two  degrees  equal  but  one  per  cent.  For 
example,  our  95  per  cent,  alcohol  would  be  93  above  proof,  while  20  below  proof  would 
indicate  the  presence  of  89  per  cent,  of  absolute  alcohol. 

§  269.  Hydrometer  Jar. — This  is  a  tall  and  narrow  glass  jar, 
mounted  on  a  foot  The  alcohol  to  be  tested  is  poured  into  it,  and 
the  scale  may  be  read  through  the  glass. 

Any  glass  jar  of  sufficient  height  (e.  g.  the  8  x  10  in.  jar  of  Whitall,  Tatum  &  Co ,  A), 
will  answer  In  using  the  alcoCmcter,  but  the  narrowness  of  the  proper  hydrometer  jar 
requires  a  less  quantity  of  the  liquid,  and  the  scale  is  read  more  easily.  A  cylindrical 
graduate  on  a  foot,  and  holding  about  500  cc.,  makes  an  excellent  hydrometer  jar,  but  is 
more  expensive.  Finally,  a  cheap  one  may  be  made  by  corking  one  end  of  a  tall  lamp 
ehimney  or  piece  of  large  glass  tubing,  and  fixing  it  into  a  hole  in  a  wooden  disk. 

Unless  care  is  sure  to  be  observed  in  introducing  the  alco5meter,  a  piece  of  soft  sponge 
or  some  cotton  should  be  pushed  to  the  bottom  of  the  jar. 

§  270.  Changing  the  Percentage  of  Absolute  Aloohol  in  a 
Mixture. — This  may  be  done  by  mixing  two  grades  of  alcohol,  or 
by  adding  water  to  one  of  them.  The  due  proportions  may  be 
ascertained  either  by  experiment  or  by  the  arithmetical  method 
known  as  alligation  alternate. 

%  271.  Rvle  of  Alligation  Alternate, — Find  the  difference  be- 
tween the  required  per  cent,  and  the  per  cent,  of  each  of  the  liquids 
to  be  combined.  Write  the  reciprocal  of  each  of  these  diflferent 
numbers,  and  reduce  the  fractions  to  a  common  denominator.  The 
numerators  will  then  represent  the  proportionate  volumes  of  the 
two  liquids. 

Examjiles. — Water  and  95  per  cent,  alcohol  are  to  be  so  combined  that  the  per  cent,  of 
the  mixture  will  be  60  ;  95  —  50  =  45  ;  50  -  00  (the  water)  =  50.  The  reciprocals  of  the 
two  numbers  are  :|^  and  ^^ ;  reduced  to  a  common  denominator,  these  fractions  become 
j{^  and  J^  respectively ;  hence  9  volumes  of  water  are  to  be  added  to  10  volumes  of  alco- 
hol.    On  the  alco(hneter  the  per  cent,  of  the  mixture  will  be  indicated  as  about  55. 

Again,  two  grades  of  alcohol,  respectively  75  and  30  per  cent.,  are  to  be  combined  so 
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that  the  per  cent,  of  the  mixtare  shall  be  50;  60  — 80  =  30;  76 —  50  =  35.  The  xedpro- 
cals  are  ^^  and  ^ ;  reduced  to  a  common  denominator,  these  fractions  become  -flv  uid 
Y^ ,  oousequently  5  volumes  of  30  per  cent,  alcohol  are  to  be  added  to  4  volames  of  75 
per  cent,  in  order  that  the  per  cent,  of  the  mixture  may  be  50.  Upon  the  alcoOmeter  the 
per  cent,  is  about  52. 

Owing  to  the  unequal  specific  gravities  of  alcohol  and  water,  and  the  contraction  which 
occurs  when  they  are  mixed,  the  results  obtained  bj  this  method  are  only  approximate,  as 
indicated  bj  the  alco5meter.     They  are,  however,  sufficiently  close  for  most  purpoees. 

When  liquids  of  different  specific  gravities  are  mixed,  they  should  be  thorooghly 
shaken  together  before  testing  with  the  aloodmeter. 

§  272.  Determining  the  Ratio  by  Experiment — When  a  given 
volume  of  alcohol  is  to  be  made  either  stronger  or  weaker,  the  end 
may  be  reached  experimentally  in  either  of  two  ways :  The  entire 
volume  of  the  alcohol  to  be  changed  may  be  placed  in  a  jar,  and 
the  modifying  liquid  —whether  water  or  weaker  or  stronger  alcohol — 
may  then  be  introduced  gradually  until  the  desired  per  cent  is 
attained ;  or  a  given  volume  of  the  alcohol  to  be  changed  may  be 
placed  in  the  hydrometer  jar,  and  given  volumes  of  the  other  liquid 
induced.  Having  ascertained  the  ratios,  larger  volumes  may  be 
mixed  accordingly. 

In  both  these  cases,  the  two  liquids  must  be  thoroughly  shaken 
or  stirred  together  before  testing. 

§  273.  Reduction  of  95  per  cent  Alcohol  by  the  Addition  of 
Water, — Since  this  is  the  change  most  frequently  made,  we  have 
ascertained  by  the  alcoometer  the  results  of  the  mixture  of  water 
and  alcohol  in  various  simple  ratios.  These  ratios  are  given  in  the 
following  Table : — 


VOLUMES. 

VOLT7MBS. 

REQUIRED  PER- 

1 

REQUIRED  PER. 
CENTAGE. 

CEXTAGE. 

Alcohol. 

Water. 

Alcohol. 

Water. 

84 

6 

55 

1.1 

1 

82 

5 

48 

1 

78 

4 

45 

1.25 

75 

8 

42 

1.5 

67 

2 

a5 

2 

62 

1.5 

80 

1            i         8 

60 

1.25 

22 

1             1         4 

59 

1.2 

1 

§  274.  Water  to  be  Mixed  with  Alcohol, — If  the  mixture  is  for  the  hardening  or  storage 
of  specimens,  any  clean  water  will  answer.  But  if  for  the  exhibition  of  finished  prepara- 
tions, the  water  should  be  either  distilled,  or  rain  water  filtered ;  otherwise  the  mixture  is 
liable  to  be  clouded. 
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§  37S.  The  ESooDomioi  of  AloohoL — In  the  economical  employ- 
meat  of  alcohol,  fonr  matters  are  to  be  considered :  (1)  The  use  of 
different  grades  for  appropriate  purposes ;  (2)  The  prevention  of 
evaporation ;  (3)  The  avoidance  of  leakage ;  (4)  The  improvement 
of  "old"  (deteriorated)  alcohol. 

%  STe.  Th«  Ut  of  Appropriate  Orade*. — Upon  zoological  sp«dmeae  tdeubol  is  em- 
ployed for  thme  distinct  purpoaea:  prBparatiun;  tUrragt ;  ezAfKfion.  Different  d<.-grees 
trf'cleamesB  mnd  trtreoiKth  are  needed  for  theee  difierenl  purgioBoi,  and  tlie  Bafet;  of  apeci 
men*,  economy,  and  tlie  appearance  of  collectloiu  depend  apon  tim  use  of  each  gntdo  fur 
ica  appropriate  pnrpoM.  Fur  example,  Llio  commercial  (05  percent.)  alcobol  is  juat strong 
enough  tbr  some  purposes.  mucU  too  Htrong  for  otiiera.  and  neodleaaly  clear  and  pnre  for 

The  following  remarka  apply  to  all  venebratea,  and  the  more  general  onen  tu  moet 
iiiTertebratea  also.  Among  the  inTcrtebratea  the  JRllj-flshes  and  some  other  soil  forms 
cmnoot  be  aatisfaetorilf  presorred  by  means  of  alcohol,  and  most  of  tbe  rest  ehoold  be 
tte*ted  like  tbe  brains  and  embryus  of  Terlebratea. 

%  277.  Strung  alcohol  coagulates  the  tissues  so  as  to  form  a  firm 
ectal  layer,  through  which  it  afterward  passes  with  difficulty. 
With  a  small  specimen,  the  only  objection  may  be  the  corrugation 
and  distortion  of  the  specimen.  But  witli  a  large  and  fleshy  one, 
the  outside  may  harden  while  the  interior  is  actually  decomposing. 

There  is  no  difficulty  in  preserving  the  skeletal  muscles  and 
the  limbs,  but  the  brain  and  abdominal  viscera,  especially  the  liver, 
are  not  only  more  prone  to  decomposition  than  the  muscles,  but 
naturally  excluded  by  them  from  tlie  alcohol.  Unless,  tlierefore, 
definite  measures  are  taken  prior  to  imviersion  (%  286),  some  of  the 
viscera  will  surely  fail  to  be  preserved.  These  measures  will  vary 
according  to  the  size  of  the  specimen  and  the  use  to  be  made  of 
it,  and,  under  some  circumstances,  the  opportunity  for  using  the 
required  instruments. 

§  278.  The  four  accessory  measures  are  named  in  the  order  of 
their  simplicity :  (1)  Freely  opening  the  abdomen ;  (2)  Injecting 
alcohol  into  the  thorax  and  abdomen ;  (3)  Injection  of  alcohol  into 
the  large  hollow  viscera  ;  (4)  Injection  of  alcohol  into  the  arteries. 

§  279.  As  a  preliminary  to  any  of  them,  tlie  animal  should  be 
bled,  if  practicable,  while  under  the  influence  of  an  anffisthetic.  As 
soon  as  the  cat  is  quite  asleep,  the  femoral  vesa^ls  may  be  exposed 
as  directed  for  coarse  iQjections  {Fig.  39).  and  the  V.  femoralis 
divided.  When  the  venous  flow  slackens,  theartery  may  be  opened. 
In  this  way  most  of  the  blood  in  the  larger  vessels  is  removed,  and 
preservatioa  is  facilitated. 
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§  280.  (1)  Freely  Opening  the  Ahdo7nen.—T\As  is  sometimes,  as 
when  collecting  in  the  field,  the  only  practicable  method.  The  ab- 
domen is  opened  by  a  longitudinal  incision  a  little  dextrad  of  the 
meson,  never — as  commonly  directed — on  the  meson  itself.  A  sec- 
ond incision  is  to  be  made  at  a  right  angle  with  the  first,  extending 
to  the  dextral  margin  of  the  abdominal  cavity ;  these  two  incisions 
are  shown  in  Fig.  76,  but  the  transverse  one  should  not  cross  the 
meson. 

The  specimen  is  to  be  placed  in  52-67  per  cent,  alcohol,  the  band 
introduced,  and  the  viscera  lifted  and  moved  slightly,  so  as  to  i)er- 
mit  the  penetration  of  the  liquid  to  all  parts ;  cotton  may  be  inter- 
posed. The  liver  especially  should  be  displaced,  and — ^unless  its 
preservation  is  especially  desirable — ^most  of  it  should  be  removed, 
the  cholecyst  (gall  bladder)  being  left. 

§  281.  This  method  is  much  more  efficacious  if  combined  with 
the  thii-d,  as  follows : — 

The  rectum  is  compressed  so  as  to  expel  its  contents  per  anum^ 
and  the  small  intestine  treated  in  like  manner,  if  its  contents  seem 
to  be  considerable.  The  stomach  is  manipulated  and  compressed 
so  as  to  expel  its  contents  through  the  mouth.  A  slit  about  1  cm. 
long  is  then  made  in  the  free  surface  of  the  duodenum  near  the 
stomach,  and  alcohol  Injected,  first  through  the  pylorus  into  the 
stomach,  and  then  into  the  small  intestine,  so  as  to  fill  both  it  and 
the  large.  The  escape  of  the  alcohol  from  the  anus  may  be  pre- 
vented by  a  plug  of  cotton.  For  all  injections  of  alcohol,  a  rub- 
ber bulb  syringe  is  more  convenient  than  one  with  a  piston.  After 
injecting,  it  should  be  thoroughly  rinsed  out  with  water. 

The  lungs  may  be  filled  with  alcohol  by  passing  a  curved  canula 
attached  to  a  rubber  tube  from  the  mouth  through  the  glottis,  or 
by  opening  the  trachea. 

§  282.  (2)  Injection  of  52S7  per  cent.  Alcohol  into  the  Thorax 
and  Abdomen. — This  is  less  efficacious  than  the  other  methods,  but 
may  be  adopted  when  it  is  desirable  to  mutilate  a  specimen  as 
little  as  possible,  as  in  making  a  permanent  preparation  of  an  entire 
animal. 

The  incisions  for  the  introduction  of  the  canula  should  be  made 
obliquely,  so  as  to  leave  a  valvular  orifice  which  is  less  apt  to  per- 
mit the  escape  of  the  injected  liquid.  Both  sides  of  the  thorax 
should  be  injected.  Of  course  this  method  is  more  efficacious  if 
combined  with  the  third. 
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§  283.  (3)  Injection  of  5^-67  per  cent.  Alcohol  into  the  Stoinach, 
TrUestine^  and  Imngs.—U  the  left  hypochondrium  ia  promineDt,  or 
if  it  ia  known  that  there  is  mach  food  in  the  stomach,  the  entire 
abdomen  Bhonld  be  compressed,  so  as,  if  possible,  to  expel  the  con- 
tents through  the  mouth.  Pressure  of  the  abdomen  just  cephalad 
of  the  pubes  will  probably  expel  part  of  the  coutenta  of  the  large 
intestine,  and  most  of  the  rest  may  be  washed  out  with  water  intro- 
duced from  a  syringe  or  from  a  faucet.  Alcohol  should  then  be 
injected  into  the  abdomen,  as  directed  in  g  282,  or  the  cavity  may 
be  opened,  as  directed  in  §  380.  In  the  latter  case,  both  the  stomach 
and  small  intestine  may  be  tilled  from  the  duodenum.  In  the 
former,  alcohol  may  be  injected  into  the  large  intestine  through  the 
anus,  and  into  tlie  stomach  from  the  mouth.  The  anus  should  be 
plugged  with  cotton  to  retain  the  alcohol ;  if  the  stomach  ia  filled 
only  moderately,  the  alcohol  will  probably  be  retained  by  it.  The 
longs  may  be  tilled  in  either  of  the  two  ways  mentioned  in  §  381. 

Of  course,  neither  of  the  three  measures  above  described  is 
of  direct  serrice  in  preserving  the  membral  muscles  or  the  brain. 
These  parts  are  immediately  reached  by  the  alcohol  only  according 
to  the  fourth  method,  which  is  efficacious  for  all  parts,  but  somewhat 
more  complicated  than  the  other  methods. 

§  284.  (4)  Injection  of  Alcohol  into  the  Arteries. — This  should 
be  done  in  all  c^es  when  practicable,  or  unless  there  are  st)ecial 
objections.  With  entire  animals,  or  the  cephalic  or  caudal  halves, 
there  is  no  practical  difficulty ;  with  smaller  portions,  as  the  head 
or  a  single  limb,  it  may  be  necessary  to  tie  or  secure  witli  compress- 
ors other  vessels  than  the  one  injected,  so  as  to  prevent  the  escape 
of  alcohol ;  but  in  some  cases  even  this  may  be  omitted,  the  injec- 
tion being  done  in  a  dish,  so  that  the  escaping  alcohol  is  saved. 

The  following  directions  apply  particularly  to  the  cat:— 

If  the  entire  animal  is  to  be  preserved,  provide  at  least  2  liters 
of  84-95  per  cent,  alcohol  and  a  syringe  and  canula  of  appropriate 
size.  After  bleeding  (§  279),  close  the  vein  by  a  ligature  both  cen- 
trad  and  peripherad  of  the  point  of  division,  and  have  ready  a  small 
compressor  for  application  to  the  artery.  Inject  tlie  alcohol  into 
the  A.  femoralis.,  as  directed  for  plaster  (see  Chap.  III.). 

Inject  the  alcohol  slowly,  so  as  to  give  it  time  for  penetrating 
the  smaller  vessels,  and  stop  as  soon  as  the  resistance  is  decidiKlly 
increased,  lest  the  vessels  be  ruptured.  This  last  precaution  is 
indispensable  if  a  plaster  or  gelatin  injection  is  to  be  made  afterward. 
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Place  a  small  compressor  on  the  artery  just  centrad  of  the  point 
of  iigection,  and  withdraw  the  canula.  At  least  two  hours  should 
elapse  before  dissection  is  begun  or  an  injection  made  with  planter 
or  gelatin.  In  the  interval  the  hair  may  be  clipped  (see  Chap.  VI.}. 
After  clipping,  if  no  other  injection  is  to  be  made,  the  animal  may 
be  placed  in  alcohol,  42-65  per  cent. 

§  285.  If  only  the  cephalic  half  of  the  body  is  to  be  preserved, 
not  more  than  one  liter  of  alcohol  may  be  needed,  and  the  operation 
of  abdominal  transection  should  be  carried  as  far  as  to  open  the 
abdomen  and  puncture  the  diaphragm  (§  238). 

Then,  in  place  of  removing  the  viscera  at  once,  proceed  as  fol- 
lows : — 

Grasp  the  rectum  as  far  caudad  as  possible,  and  force  its  con- 
tents cephalad.  Place  two  ligatures  on  it  (Pig.  41),  about  one  cm. 
apart,  and  cut  between  them. 

Witli  the  scissors  and  tracer  divide  the  mesentery  of  the  large 
intestine  and  that  of  the  smaU  intestine,  to  a  point  opposite  the 
cephalic  end  of  the  left  kidney  (Fig.  101,  ren). 

Pass  a  strong  thread  from  this  point  around  the  stomach  and 
liver,  1-2  cm.  from  the  diaphragm,  and  tie  it  very  firmly.  The  lig- 
ature should  cut  deeply  into  the  substance  of  the  liver. 

With  the  tracer  expose  the  aorta  opposite  the  caudal  end  of  the  left 
kidney.  Open  the  aorta  as  directed  (Chap.  IV.)  for  the  A.femoralU. 
Inject  alcohol  as  directed  (§  284) ;  then  inject  alcohol  into  the  lungs 
as  directed  in  §  281.  Remove  the  abdominal  viscera  by  an  incision 
1-2  cm.  caudad  of  the  ligature,  taking  care  not  to  displace  the  latter. 

§  286.  Treatment  of  Special  Organs  and  Tissues. — The  blood 
should  be  waslied  off  with  water  or  weak  brine.  Very  vascnlar 
parts,  like  the  liver  or  spleen,  sliould  be  gently  manipulated  so  as 
to  expel  most  of  the  blood. 

In  respect  to  the  strength  of  alcohol  required,  the  soft  parts 
form  three  groups,  as  follows  : — 

Brains^  emhryos^  the  liver ^  spleen^  the  glands^  and  most  inver- 
tebrates should  be  laid  upon  cotton  in  natural  attitudes,  first  in 
alcohol  of  52-67  per  cent.  ;  after  two  days  in  95  per  cent.,  for  a 
week  ;  lastly,  for  exhibition  or  stoi'age,  in  75-95  per  cent. 

Museidar  organs^  including  the  heart  and  alimentary  canal^ 
may  be  hardened  and  permanently  preserved  in  42-55  per  cent 
Tlie  same  strength  is  adapted  to  most  entire  animals. 
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lAgamerUs,  bones,  and  caTtilages  should  be  placed  in  43-56  per 
cent  for  two  days,  and  then  kept  la  23-30  per  cent. 

When  the  same  specimen  contains  two  or  more  of  these  kinds  of 
otgans,  the  strength  of  the  alcohol  should  be  adapted  to  the  more 
perishable,  provided  these  latter  are  to  be  fully  preserved. 

For  liyection  into  the  viscera  or  abdomen,  52-67  per  cent. ;  for 
arterial  injection,  84-95  per  cent.,  is  to  be  prefeired,  but  any 
strength  above  30  per  cent,  would  be  of  some  service. 

While  hardeoiDg,  specimens  should  be  kept  in  a  cool  place. 

§  287.  J^esh  SpeciTnens  elionld  not  be  in  contact  with  the  sides 
of  the  vessel.  In  order  that  all  parts  may  be  reached  by  the  alco- 
hol, the  specimen  should  be  suspended  so  as  to  hang  freely,  or  cot- 
ton or  "excelsior"  interposed  between  the  jar  and  parts  which 
would  be  in  contact  with  it,  or  the  specimen  jar  laid  upon  one  side, 
and  shifted  daily  for  a  week,  so  that  no  part  of  tlie  specimen  is  in 
contact  for  more  than  24  hours.  With  well-preserved  specimens, 
this  precaution  need  not  be  observed. 

§  288.  Flexible  Specimens.— If  it  is  desirable  that  flexible  spe- 
cimens should  harden  without  contortion,  tliey  should  be  suspended 
from  the  cover  of  tlie  jar,  or  the  jar  itself  laid  upon  the  side,  as  sug- 
gested in  §  287  ;  it  is  safer  to  place  the  jar  upon  a  tray.  The  mouth 
end  should  be  slightly  raised  and  very  securely  closed. 

§  289.  Amount  of  Alcohol  Required.— Wi\.\\  fresh  specimens  the 
alcohol  should  not  be  less  tiiaii  twice  the  volume  of  tlie  specimen. 
The  results  are  more  satisfactory  if  the  ratio  is  as  4  : 1.  T}ie  smaller 
amount  may  be  more  safely  used  with  specimens  when  alcoliol  lias 
been  injected  into  the  arteries  {%  280). 

A.  Specimens  nhich  hftve  been  once  satanted  with  alcohol  ttMj  be  Btorod  or  placed 
on  eihilntioii  in  the  minimnm  qiiantitr  n-qnlred  to  cover  them  ;  in  this  way  a  single  jar 
or  can  may  hold  a  large  namber  of  spccinjcna.  But  frceih  or  partly  prcs^rvt^  g]>ociiiit.'n8, 
eepedally  of  viscera,  should  have  plenty  of  space  and  abundance  of  alcohol.  Ncvurtlie 
less,  eiperienced  eollecton  are  sometimes  led  to  fill  a  jar  with  fresli  ppedmens,  in  the 
hope,  apparenlly,  that  the  inevitable  laws  of  docay  will  bo  overruled  in  their  fovor.  In 
most  cases,  a  singlu  well-preecrved  E]>ecimen  !b  of  more  value  to  science  than  ten  wliich 
have  been  insafficiently  cared  for,     Wlutt  ii  le-irth  prvurciiig  it  nil  ii  icartA  prrierring  mil. 

B.  Witti  museum  specimens,  and  for  oiliibition,  the  odor  of  the  oiculiol  is  less  impor- 
tant :  hut  the  clearnees  and  Blrength  arc  reiseiitial. 

C.  Old  alcohol,  whetlier  iiltered  or  n»t,  may  be  used  for  etorage,  aud  for  the  pri- 
mary trwitment  of  some  fresh  ppeciraens. 

§  290.  Provisional  Preparation-f.— It  is  not  always  possible  or 
even  desirable  to  make  the  final  preparation  of  a  part  upon  a  freisti 
specimen,  or  immediately  upon  the  ix>cei>tioii  of  one  in  alcohol.     In 
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these  cases,  however,  if  the  scope  of  the  final  preparation  is  deter 
mined,  most  of  the  parts  not  involved  may  be  removed  at  once,  thni 
saving  alcohol  or  storage  room,  and — if  the  specimen  is  fresh — insur 
ing  the  more  complete  access  of  the  alcohol.  This  measnre  is  par 
ticularly  important  in  the  case  of  viscera  or  massive  muscular  organs 
and  especially  the  brain  of  large  animals  and  man.  Even  with  tb 
brain  of  the  cat,  if  the  aulic  region,  for  instance,  is  to  be  examined 
it  is  well  to  remove  the  dorsal  and  lateral  parts  of  the  hemispheres. 

§  291.  Deterioration  of  Alcohol. — ^During  its  use  upon  speci 
mens,  alcohol  is  subject  to  four  kinds  of  deterioration : — 

It  may  become  colored  by  solution  of  coloring  matters ;  turhit 
from  the  suspension  of  small  particles ;  offensive  from  the  solutioi 
of  malodorous  matters ;  and  weak  from  the  evaporation  of  th* 
pure  alcohol,  the  impartation  of  alcohol  to  the  specimen,  the  ab 
straction  of  water  from  the  specimen,  and  the  absorption  of  moie 
ture  from  the  atmospliere. 

§  292.  Purification. — Aside  from  distillation  for  the  sake  o 
strengthening,  alcohol  may  be  purified  and  improved  in  three  ways 
settling  ;  fiUratianfor  clearing  ;  filtration  for  deodorizing. 

§  293.  Settling. — Let  the  alcohol  stand  for  a  few  hours  undis 
turbed.  Place  a  second  jar  close  to  it,  so  that  tlie  first  need  not  b 
carried,  and  pour  the  alcohol  into  it  very  carefully,  and  withou 
reversing  the  tilt  until  the  dregs  begin  to  approach  the  mouth.  I 
the  alcohol  is  less  than  20  per  cent.,  or  if  the  dregs  are  very  foul 
they  should  be  thrown  away.  But  usually  the  dregs  should  b 
poured  into  a  more  slender  jar,  and  allowed  to  settle,  a  second  time 

§  294.  Filtration  for  Clearing. — ^When  alcohol  is  simply  some 
what  turbid,  as  usually  is  the  case  after  the  settling,  or  if  its  iu 
tended  use  does  not  require  deodorizing,  the  following  process  i 
sufficient :  Push  some  cotton  into  the  narrow  part  of  a  large  tunnel 
set  the  tunnel  into  a  jar,  and  cover  it  closely.  According  to  th 
compactness  of  the  cotton  will  the  alcohol  filter  through  more  o 
less  rapidly,  and  with  greater  or  less  change  of  color  and  clearness 
The  same  cotton  should  not  be  used  a  second  time. 

A.  Clearing  may  be  effected  at  the  same  time  with  deodoriziog,  if  the  perforated  li 
of  the  filter  to  be  described  is  covered  with  mifelin,  and  if  one  or  more  layers  of  musli 
are  so  placed  that  the  alcohol  must  pass  through  them  before  reaching  the  animal  charcoo 

B.  During  the  filtration  of  alcohol,  unless  it  is  conducted  into  a  receiver  with  a  mont 
y                          just  large  enough  to  receive  the  discharginjjf  end  of  the  funnel,  or  the  tube  connectc 

therewith,  let  these  pass  through  a  hole  in  a  metal,  wooden,  pr  pasteboard  cover  c 
the  jar. 
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§  295.  Miration  for  Deodorization  and  Decoloration. — Tliis 
requires  the  use  of  animal  charwal,  and  should  foUow  the  settling 
and  clearing  already  described. 

Any  kind  of  water  filter  containing  animal  charcoal  may  be 
ased,  but  the  simpler  and  cheaper  forms  are  sufficient,  and  the  char- 
coal should  be  capable  of  renewal.  Such  is  the  earthenware  filter 
made  for  water  under  the  direction  of  our  colleague,  Prof.  A.  A. 
Breneman,  and  for  sale  by  Messrs.  Rankin  &  Son  of  Itlmca.  Un- 
less the  alcohol  is  clear,  the  perforated  lid  should  be  wrapped  in  a 
cloth,  and  two  or  more  layers  of  cloth  placed  over  the  top  of  the  fil- 
ter, resting  on  the  lid,  so  that  the  alcohol  may  be  cleared  of  sus- 
pended impurities  before  it  reaches  the  cliarcoal.  In  the  absence 
of  a  proper  filter,  a  bag  of  the  charcoal  may  be  pushed  firmly  into 
a  large  tunnel ;  the  tunnel  for  this  purpose  should  have  the  smaller 
end  larger  than  usual. 

§  290.  OryritiUinB  Depotit*. — From  aomc  spedmeos.  i«pcciall;r  bnlas,  strung  micoliol 
eitncta  BobBtaneeg  which  are  precipitated  as  white  crystalB  wliiin  the  percenUge  of  «lco- 
hoi  la  dimiaiBlied  or  the  l«iiiperBture  hiwurMl.  The  rexulting  turbidity  and  clondlng  of 
the  ftlaaa  reqaire  a  tliorough  wnBliinf;  of  tbn  a|iecimeD  bdiI  the  jar,  and  the  renitwal  of  the 
alcohol.  The  old  alcohol  should  suttlu  in  a  coul  placu,  and  then  bu  iilteroJ  through 
cottoD.     Even  after  QlteriDK,  it  ehould  be  used  anlj  for  hardening  and  storage. 

When  two  grades  of  "  old  alcohol."  whether  filtered  or  not,  are  mlied,  the  deposits 
above  mentioned  are  liable  to  occur;  henco,  ifa  clear  miitnre  ie  dewred,  a  trial  should  be 
made  first  with  smalt  quautllieB  of  the  liquids. 

g  397.  dtrengthening.—So  far  from  increasing,  the  strength  of  alcohol  is  likely  to  bo 
reduced  br  the  processea  of  filtration  and  settliog,  ospedallj  unices  pn-cautinnH  arc  taken 
agminat  eraporation.  A  slight  improvement  may  be  effected  by  treatment  with  quick- 
lime, and  disUllatioD  is,  of  conise,  an  ofBcient  moans.  The  readier  method,  honeTer,  Is 
simply  to  add  to  the  weaker  spirit  enough  93  per  cent,  alcohol  bi  Impart  to  the  mixture 
the  iHiaired  strength  {%%  371,  373). 

When  alcohol  Is  parehased  at  retail,  none  ahonld  be  wasted.  Bui  if  it  Is  obtained  free 
of  tax,  It  is  Bometimee  cheaper  to  throw  away  the  weaker  grades,  especially  the  dregs  after 
BettllDg,  rather  than  to  spend  much  time  In  their  Improvemeot 

§  298.  Alcohol  Vapor..— The  antiseptic  and  preservative  prop- 
erties of  the  vapor  of  alcohol  may  be  utilized  in  two  ways  :— 

(1)  Djxm  Freth  Speciment. — When  a  fresh  specimen  Is  to  be  dissected  somewhat  rap- 
Idly,  say  within  one  week  in  warm  weather,  or  two  or  ihrco  In  cold,  it  will  keep  with 
little  change  if  placed  In  a  close  vceail  at  the  bottom  of  which  is  ooough  95  per  cent,  alco- 
hol to  keep  the  atmosphere  completely  patnratcd  with  the  vapor.  In  iheno  cnses  the  ukin 
should  be  remoTsd  only  as  nneded.  and  the  exposed  parts  covered,  when  not  under  oinm- 
Ination,  with  doths  wrung  out  in  alcohol. 

(21  Akoholie  flptfimeiu. — Any  specimen  which  has  been  acted  upon  tlittinghout  by 
alcohol  will  keep  almost  IndeSnitely  in  the  vapor.  Hence,  in  some  cases,  ee;!ecially  where 
■  spedmen  ia  nnder  daily  dissection,  after  it  has  been  fully  saturated  with  alcohol,  the 
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latter  may  be  poured  off,  and  a  small  amount  of  strong  alcohol  left  at  the  bottom  of  the 
jar. 

In  this  case,  however,  if  water  or  the  wetting  liquid  has  been  applied  to  the  spedmen, 
a  little  alcohol  should  be  poured  over  it  whenever  it  is  returned  to  the  jar,  or  that  which 
is  already  at  the  bottom  may  be  shaken  up  so  as  to  moisten  the  surface. 

§  299.  Methyl  Alcohol. — This  is  more  often  called  toood  spirit  or  wood  naphtha.  Its 
odor  is  unpleasant,  and  it  is  not  used  as  lieverage.  In  England  it  is  said  that  no  tax  is 
im^msed  upon  a  mixture  containing  11  per  cent,  of  metliyl  alcohol.  In  this  country  it  is 
not  subject  to  tax,  but  costs  about  $1.50  per  gallon.  According  to  QQnther  (A,  697),  it  is 
less  efficient  than  ethyl  alcohol  as  a  preservative,  at  least  for  fishes.  Hence,  whep  ethyl 
alcohol  can  be  had  free  of  tax,  there  is  no  object  in  using  the  methylic  variety ;  even  when 
the  former  costs  its  full  retail  price,  unless  large  quantities  were  wanted,  the  saving  in 
cost  would  hardly  compensate  for  the  unpleasant  smell  of  the  wood  spirit. 

§  300.  Wickersheimer's  Liquid. — Several  formulcB  for  making 
this  preservative  have  been  published  in  this  country,  as,  e.  g.^  in 
*'The  Popular  Science  Monthly,"  March,  1880,  p.  717  ;  "  The  Med- 
ical Record,"  April  17,  1880,  and  April  30,  1881,  p.  501. 

In  the  last  named,  it  is  stated  that  the  original  fonuula  has  been  altered,  and  that 
Messrs.  Pootz  &  Flohr  of  Berlin  prepare  two  kinds,  one  intended  for  injections,  and  the 
other  for  immersing  bodies.    Their  composition  is  as  follows  : — 


Arsonious  acid 

Sodium  chloride 

Potrissium  sulphate. 
Potassium  nitrate. . . 
Potasiuum  carbonate 

Water 

Glycerin 

Wood  naphtha 


Immersion. 


12 
60 
150 
18 
15 
10 


grams. 


t€ 


ti 


liters. 


.75 


According  to  the  previous  article  in  the  "  Record,"  the  various  salts  are  to  bo  dissolved 
in  the  boiling  water,  and  the  solution  is  to  be  cooled  and  filtered  before  the  other  two 
liquids  are  added.  It  is  probable  that  the  cheaper  glycerin  will  answer,  and  that  ordinaiy 
(ethyl)  alcohol  is  to  be  prelerred  to  the  methylic  variety  which  is  specified. 

Application. — Preparations  that  are  to  l>o  preeer\cd  dry  are  immersed  in  the  liquid  for 
G-12  days  according  to  size,  and  then  dried  in  the  open  air. 

Hollow  organs,  like  the  lungs,  must  be  filled  with  the  liquid,  then  laid  in  a  vessel  of 
the  same,  and  afterward  distended  with  air  and  dried. 

Our  own  experience  with  this  liquid  does  not  enable  us  to  give  a  decided  opinion  as  to 
its  merits.  We  are  disposed  to  think  that  it  will  answer  a  good  purpose  with  preparations 
of  the  ligaments,  and  of  hollow  viscera  where  flexibility  is  desired.  With  dry  inflated 
preparations,  the  cheaper  and  simpler  arseniate  of  soda  is  equally  efficacious,  while  all 
ordinary  **  wet  j) reparations  "  are,  in  our  opinion,  more  surely  and  conveniently  preserved 
by  alcohol. 

§  301.  Chloral  Hydrate.— A  solution  of  this  substance  has  been  used  by  Dr.  W.  W. 
Keen  and  some  other  anatomists.    The  results  seem  to  be  satisfactory  in  most  reepecta 
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BO  far  u  ctmeernB  nun  and  other  TertobratM,  but  less  lo  with  the  luTertebntea,  «t 
least  tt,  reported  by  Prof.  A.  E.  Verrlll  in  t,  lettrr  to  Dr.  Keen. 

Dr.  Keen  hu  published  two  papers  npon  the  subject  {1  and  2\  and  kludlj'  permits  ub 
to  priDt  the  following  briof  BlatiMiii'Dt  of  Iiis  eiperience  up  lo  Novembf  r  1,  18HI : — 

"  Ab  io  the  Blrength  of  the  aolutioo,  I  should  use  30-80  grains  to  the  <iuDce  of  water. 
[This  la  4-6  per  cent.,  or  in  the  proporilou  of  t  gram  of  chloral  to  34-10  cc.  of  water.] 
For  the  Invertebratea  and  for  vegotable  tisBues,  mj  own  experience,  though  limiled,  is 
favorable.  It  prBaerreB  vettebrutu  urgauB,  eicupting  the  brain,  for  a  few  yeara  at  least. 
I  bstTe  bad  no  failure,  and  somo  of  m;  speclnitns  aro  now  nine  jeani  old.  Thu  eolois  are 
rather  leas  aSbcted  than  by  alcohol.  The  jara  do  not  need  to  be  hermeticall}'  sealed,  hence 
(he  specimens  are  always  acceesible.  The  spocimenB  arc  also  loss  apt  to  dry  when  oipoeed. 
The  cost  of  the  solntion  Is  much  Ism  tiian  Clint  of  alcohol  on  which  the  tax  Is  paid.  For 
the  preservation  of  hDman  subjects  for  direction,  It  Is  most  eicellenl,  excepting  that 
it  will  not  keep  them  very  long  In  hot  weather,  and  is  not  well  adopted  for  keeping  them 
over  the  BomtaeT.  For  nae  in  cool  and  cold  weather,  and  especially  for  the  dissection  of 
nerves,  it  holds  lis  own." 

The  foregoing  st*taments  froin  bo  distinguished  an  anatomist  certainly  warrant  a  care- 
ful trial  of  chloral ;  our  own  experience  is  as  yet  too  limited  for  the  publication  of  the 
tesTilbi. 

g  809.  Brine. — A  saturated  solution  of  rock  or  dairy  salt  1b  sometimes  used  alone  for 
the  temporary  preservation  of  nnatomical  materiel  ;  it  is  said  to  be  more  eSlcacloDS  when 
the  spedmen  la  previously  injected  with  a  patiirateil  solution  of  arseniato  of  soda.  In  one 
of  the  leading  medical  schools  of  this  country  tliie  plan  is  snccoBnfulIy  and  economically 
followed  fbr  keeping  human  subjects  even  through  the  Eommer  montlis. 

§  303.   Exhibition  and  Storage  of  Alcoholio  Specimens. — As 

was  stated  in  §  262,  while  alcoliol  is  a  perfectly  efficient  preservative 
so  far  as  concerns  all  vertebrates,  its  cost,  volatility,  and  corrosive 
action  necessitate  certain  measures  which  may  be  conveniently  dis- 
cussed in  connection  with  the  general  subject  of  the  storage  and 
exhibition  of  specimens. 

§  304.  Temporary  Storage.— For  this  purpose,  and  for  brief 
transportation,  alcoholic  specimens  may  be  placed  in  vessels  made 
of  wood  or  earthenware  or  any  kind  of  metal ;  but  veesels  bo  em- 
ployed shoold  be  carefully  examined  as  often  as  once  a  month,  so 
as  to  guard  against  evaporation,  leakage,  or  mating. 

Ltnkigt  or  efaporalion  are  readily  delected  from  the  diminution  of  alcohol  or  the 
dampness  of  the  bottom  of  the  vessel  or  of  tho  floor,  but  riiitiiij  may  not  be  apparent  nnlii 
low  or  damage  has  occurred.  When  alcoholic  specimens  are  kept  in  tin  ware,  ihe  mclal 
is  certain,  sooner  or  later,  to  be  corroded  at  some  point  of  coutact  with  a  Bpocimcn.  A 
mass  of  rust  is  formed  which  may  prevent  the  ewape  ot  the  alcohol  so  long  as  the  speci- 
mens are  undisturbed.  But  this  rust  is  liable  to  bo  dislodged  by  any  mnvement.  or  even 
by  a  blow  upon  the  side  of  the  vessel,  and  thnu  permit  the  escape  of  the  alcohol. 

g  805.  Leakage  from  Impfrfiet  Olaat  Ventflt. — Small  jam  and  vialB  sometimes  have 
small  hole*  or  cracks  which  escape  notice  at  the  time  of  filling,  but  which  permit  the  loss 
ot  alcohol  and  the  damage  ot  the  contents.  In  some  obos.  psrt  of  the  Imtlom  of  a  small 
jar  may  be  so  thin  that  It  is  pulled  off  by  simply  adhering  to  the  paint  of  a  s'.iull'. 
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latter  may  be  poured  off,  and  a  small  amount  of  strong  alcohol  left  at  the  bottom  ol  the 
jar. 

In  this  case,  however,  if  water  or  tbe  wetting  liquid  has  been  applied  to  the  specimen, 
a  little  alcohol  should  be  poured  over  it  whenever  it  is  returned  to  the  jar,  or  that  which 
is  already  at  tlie  bottom  may  be  shaken  up  so  as  to  moisten  the  surface. 

§  299.  Methyl  Alcohol. — This  is  more  often  called  \x>ood  spirit  or  wood  naphtha.  Its 
odor  is  unpleasant,  and  it  is  not  used  ofl  l)everage.  In  England  it  is  said  that  no  tax  is 
imixMaed  upon  a  mixture  containing  11  per  cent,  of  methyl  alcohol.  In  this  country  it  is 
not  subject  to  tax,  but  costs  about  $1.50  per  gallon.  According  to  Gilnther  (A,  697),  it  is 
less  efficient  than  ethyl  alcohol  as  a  preservative,  at  least  for  fishes.  Hence,  whep  ethyl 
alcohol  can  be  had  free  of  tax,  there  is  no  object  in  using  the  methylic  variety ;  even  when 
the  former  costs  its  full  retail  price,  unless  large  quantities  were  wanted,  the  saving  in 
cost  would  hardly  compensate  for  tbe  unpleasant  smell  of  the  wood  spirit. 

§  300.  Wickersheimer's  Ijiquid. — Several  formulsB  for  making 
this  preservative  have  been  published  in  this  country,  as,  e.  gr.,  in 
"The  Popular  Science  Monthly,"  March,  1880,  p.  717  ;  "  The  Med- 
ical Record,"  April  17,  1880,  and  April  30,  1881,  p.  601. 

In  the  last  named,  it  is  stated  that  the  original  formula  has  been  altered,  and  that 
Messrs.  Poctz  &  Flohr  of  Berlin  prepare  two  kinds,  one  intended  for  injections,  and  tbe 
other  for  immersing  bodies.    Their  composition  is  as  follows  : — 


Arsenious  acid 

Sodium  chloride 

Potassium  8ul])hate. 
Potasrium  nitrate. . . 
Potassium  carbonate 

Water 

Glycerin 

Wood  naphtha 


lujcction. 

Immersion. 

16      grams. 

12 

grams. 

80 

60 

«> 

200 

150 

« 

26 

18 

<• 

20 

15 

<( 

10      liters. 

10 

liters. 

4 

4 

•4 

.75     *• 

.75 

i« 

According  to  the  previous  article  in  the  *'  Record,"  the  various  salta  are  to  be  dissolved 
in  the  boiling  water,  and  the  solution  is  to  be  cooled  and  filtered  before  the  other  two 
liquids  are  added.  It  is  probable  that  the  cheajier  glycerin  will  answer,  and  that  ordinary 
(ethyl)  alcohol  is  to  be  preferred  to  the  methylic  variety  which  is  specified. 

Appli^Mion. — Preparations  that  are  to  be  preserv^ed  dry  are  immersed  in  the  liquid  for 
6-12  days  according  to  size,  and  then  dried  in  the  open  air. 

H<illow  organs,  like  the  lungs,  must  be  filled  with  the  liquid,  then  laid  in  a  vessel  ot 
the  same,  and  afterward  distended  with  air  and  dried. 

Our  own  experience  with  this  liquid  does  not  enable  us  to  give  a  decided  opinion  as  to 
its  merits.  We  are  disposed  to  think  that  it  will  answer  a  good  purpose  with  preparations 
of  the  ligaments,  and  of  hollow  viscera  where  flexibility  is  desired.  With  dry  inflated 
preparations,  the  cheaper  and  simpler  arseniate  of  soda  is  equally  eflScacious,  while  all 
ordinary  *'  wet  preparations"  are,  in  our  opinion,  more  surely  and  conveniently  pi-eserved 
by  alcohol. 

§  301.  Chloral  Hydrate. — A  solution  of  this  substance  has  been  used  by  Dr.  W.  W. 
Keen  and  some  other  anatomists.    The  results  seem  to  be  satisfactory  in  most  respectfi 
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80  br  aa  muGeniB  mui  uid  other  Tertebmtes,  bat  less  so  nltli  the  luTertebratee,  at 
least  a£  reported  by  Prof.  A.  £.  Verritl  In  a  letter  to  Dr.  Keen. 

Dr.  Keen  hu  pnbUshed  two  papers  npon  the  subject  (1  and  2),  and  kitidljr  pennits  us 
to  print  the  tollowlng  brief  Btatumrnl  of  bis  experience  up  to  November  1,  1881 : — 

"  As  to  Ibo  strength  of  the  solution,  I  should  use  30-80  grains  to  tbe  ounce  of  water. 
[This  is  4-8  per  cent.,  or  In  the  proporiion  of  1  gram  of  chloral  to  34-10  cc.  of  water.] 
For  the  Invenebratae  and  for  vegotnlile  tiwues,  my  own  eiperJence,  though  limited,  is 
(sTonible.  It  prsBerves  Tertebrati!  iirganB,  eioopting  the  brain,  for  a  few  yeare  nt  leost. 
I  h»ve  had  no  foilure.  and  somu  of  mj  speciuiuns  aic  now  nine  years  old.  TIib  colors  aro 
rather  lees  affected  than  by  alcohol.  The  jars  do  out  need  to  he  bermeUcaily  sealed,  hence 
the  specimens  are  always  accessible.  Tbe  specimens  are  also  1i;bb  apt  to  dry  when  exposed. 
The  COM  of  the  iolutloo  is  much  less  than  thai  of  alcohol  on  which  the  tax  is  [lald.  For 
the  preservation  of  human  snbjecla  for  dissection,  it  is  mi«t  excellent,  excepting  that 
it  will  not  keep  them  very  long  in  hot  weaihiT,  and  <a  not  well  adapted  for  keeping  them 
over  tba  summer.  For  use  In  cool  and  cold  weather,  sod  especially  (or  tbe  dissection  of 
nerves,  it  holds  lis  own." 

The  foregoing  statements  from  so  distinguished  sn  anatomist  certsinly  warrant  a  care- 
ful trial  of  chloral ;  our  own  experience  is  as  yet  too  limited  for  tbe  publication  of  tbe 

§  80S.  Brine. — A  saturated  solution  of  rock  or  dairy  salt  is  sometimes  used  alone  for 
the  temporary  preservation  of  analomical  mnterial ;  it  is  said  (o  bo  more  efUcacious  when 
the  spedmen  la  prertously  injected  with  a  satiimted  solutton  of  arseniato  of  soda.  In  one 
of  the  leading  medical  schools  of  this  country  tliis  plan  is  successfully  and  economically 
followed  fof  keeping  human  subjects  oven  tbrougb  Ibo  summer  montlis 

§  303.  Ezhibiticm  and  Storage  of  Alooholio  Spedmeiu. — As 
was  stated  in  §  262,  while  alcohol  ia  a  perfectly  efficient  preservative 
so  far  as  concerns  all  vertebrates,  its  cost,  volatility,  and  corrosive 
action  necessitate  certain  measures  which  may  be  conveniently  dis- 
cussed in  connection  witli  the  general  subject  of  the  storage  and 
exhibition  of  specimens. 

§  304.  Temporary  Storage.— For  this  purpose,  and  for  brief 
transxKJrtation,  alcoholic  specimens  may  be  placeJ  in  vessels  made 
of  wood  or  earthenware  or  any  kind  of  metal ;  but  vessels  so  em- 
ployed should  be  carefully  examined  as  often  as  once  a  month,  so 
as  to  guard  against  evaporation,  leakage,  or  rosting. 

Ltiikigt  or  evaporation  sre  readily  delected  from  the  diminution  of  alcohol  or  tbe 
dampnefB  of  the  botcom  of  the  vessel  or  of  thn  floor,  bnt  rtfrttnyniay  not  be  apparent  until 
toss  or  damage  lias  occurred.  When  alcoholic  specimens  are  Ifpt  in  tin  ware,  the  metal 
ia  certain,  sooner  or  later,  to  be  corrodi^d  at  some  jiolnt  of  contact  with  a  specimen.  A 
ma»  of  rust  is  formed  whieh  tnsy  pn-vent  tlio  estape  of  tbo  alcohol  so  long  as  the  speci- 
mens  are  undisturbed.  But  tliis  rust  is  liable  to  be  dislodged  by  any  mnvnmeat.  or  eviin 
by  a  blow  upon  tbe  side  of  the  ves.'fel,  nnd  thus  permit  tbe  e!«»pe  of  the  alcohol. 

g  303.  Leaktigr  from  Imptrfeet  6la»»  Ff-w'*.— Bmsll  jatu  and  vials  somelimps  have 
small  holes  or  cracks  which  escape  notice  at  the  time  of  filling,  but  whicb  permit  the  liws 
of  alcohol  and  the  damage  of  tbe  contents.  In  some  cases,  part  of  the  Inttoni  of  a  small 
jar  may  be  so  thin  that  It  is  pulled  off  by  simply  adhering  to  the  paint  of  a  aUelf. 
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%  300.  G>rA«  shonld  be  used  gnl;  foi  brief  traoBportatinD  or  temporal?  storage.  Hie 
ben.  uf  tlirm  are  insufficient  barrieta  against  diber  evaporation  or  leakage,  and  the  poorer 
oaeB  siiuuld  not  be  used  at  all  vrltb  Bpecimens.  CurkB  may  be  rendered  rooie  Bccote  I7 
soaking  in  oil.  or  covering  witli  Brunswick  black,  or  with  a  solution  of  puaffine  in  ben- 
line,  benzole,  ur  turpentine.     RtMtr  tt«ppera  are  aonietimes  used. 

g  307.    GloM  Diiht*  and  Boxei. — The  anatomist  has  use  for  glass  diabea  of  almcet  ereiy 

size.     A  few  dies  are  kept  in  stock  bj-  Meaara.  Iterge  (A,  No.  267),  and  Whitall,  Tatnm  A 

Co.  (A,  No.  2360).    Covers  for  them  ma;  be  cut  from  window  glaw,  or  these  or  othrr 

sizes  nay  be  ordered  to  hare  the  edges  ground  for  the  reception 

f  covers  ground  near  the  edge. 

Ihe  covered  box  showD  in  Fig.  31  is  vei;  useful  for  the  hafd- 

f   emng  of  brains  and  other  small  specimena.     The  largest  die  ad- 

vortised  bj  the  Gnns  above  mentioned  (Nos.  202  and  2690}  has  a 

capacit}  of  uearly  GOO  cc..  anil  costs  $8.B0  per  dozen. 

The  covers  of  these  boxes  and  dislira  do  not  fit  accurately,  and 
their  contents  should  be  under  constant  supervision. 

g  806  Metal  Boxet.^^ki  the  name  implies,  the  box  usuallj 
diflfers  from  the  jar  or  the  can  in  its  relatively  greater  hoTiiomtal 
extent  and  in  having  a  cover  which  is  coextensive  with  the  hoi, 
I  IB  readily  removed  and  replaced.  The  acceaubijitj  of  the 
contents  thus  compensates  partly  for  the  evaporation  of  the  ako- 
hul  which  must  occur  in  some  degree.  The  cover  shonld  St 
cluscl;  and  have  a  wide  flange,  but  such  a  box  alionld  be  under  constant  BupervisitaL 
Ldrge  boxes  should  be  supported  by  an  outer  box  of  wood. 

For  the  preservatioD  of  eats  while  under  occaoional  examination,  a  box  of  galvwuHd 
Iron  may  be  60  cm.  long,  40  wide,  and  25  deep.  An  entire  cat  may  rest  in  it  lengthwise, 
and  either  the  cephalic  or  coudal  half  crosswise.  Around  the  inside,  half  way  rrc>m  the 
bottom,  extends  a  ledge  on  which  may  be  laid  a  raotal  plate  perforated  with  holes  3-3 
cm.  in  diameter.  On  this  plate  may  be  placed  a  second  tier  of  specimens,  which  are  thos 
kept  from  pressing  upon  those  at  tbi^  bottom.  If  preferred,  the  bottom  may  contain  only 
alcohol,  ibe  vapor  of  which  will  suffice  for  the  keeping  of  the  specimens  upon  the  plate, 
provided  tliey  have  been  already  thoroughly  saturated  with  alcohol.  The  box  may  be 
supported  upon  Ixiascs  or  upon  short  movable  legs.     The  cost  of  such  a  box  is  $4-(fi. 

§  309.  Z^shibitiou  or  Permanent  Storage.— For  these  purposes, 
and  for  transportation  occupying  more  than  a  month,  alcohohc 
specimena  can  be  eafeiy  entrusted  only  to  tightly  closing  vessels  of 
glass,  copper,  zinc  or  galvanized  iron.  Of  course,  glass  imist-  he 
used  for  exhibition  ;  it  is  also  cheajwr  than  mebil  for  tightly  closing 
vessels,  provided  flie  risk  of  breakage  is  not  regarded, 

§  310.  Metal  Caos.— Three  kinds  of  metal  cans  are  useful  in  connection  vrith  alto- 
holic  specimens.  For  hiinging  alcohol  from  the  liarrel.  and  for  containing  the  supply  for 
current  use.  tlic  oniinary  five  gallon  oil  can  is  well  n<io]i(ed,  especially  if  provided  with  a 
faucet  from  which  the  alcohol  may  lie  drown  into  jaTB  without  lifting  or  tipping  the  c*a 
The  small  gallon  or  halfgallnn  can  is  desirable  for  pouring  the  alcohol  into  smalt  vials. 
These  cans  may  be  made  of  tin,  but  copper  is  more  secure. 

Bereic-ttp  Conn.— For  the  permanent  storace  of  alcoholic  specimens,  especially  if  ooca- 
Nonal  moving  is  necessary,  copper  cans  with  screw-tops  are  desirable.     They  ar»  mon 
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expenoiTe  than  jus  of  tlk«  sune  atpt/dlj,  but  (ti«  leea  subject  to  li^ajy,  eapecUllr  duiiDg 
tnaaportktloQ. 

A  coDTenient  size  has  the  following  dlmeoslona  :  Height,  30  cm. ;  diunetor,  40  cm. ; 
diAmeter  of  the  oriBce.  26  cm. ;  eapBcity,  80-35  liters.  Ttie  ringi  of  tho  Bcren-top  arc  made 
of  bnuB,  and  Bhonld  Dot  weigh  over  1800  gram*.  The  bottom  ehoald  be  protticted  from 
abraaioii  bj  bossf^.  (At  the  Museum  of  Comp.  Zoology  In  Cambrfd^  each  can  is  enclosed 
in  a  woodeo  case  which  bdlltateB  handling  au<l  may  be  used  in  transportation.)  The  edge 
of  the  coTerring  is  notched  for  the  admission  of  the  iron  bar  with  which  it  is  screwed  or 
DnxcRwed.  Such  a  ran  costs  $IO-fl2  ;  this  is  more  than  the  cost  of  a  glara  jar  of 
eqnal  capadtj,  but  tlic  latter  Is  liable  to  break,  especiallj'  during  transportation,  wliiio  the 
can  is  praclicallf  indestroctiblo. 

§  311.  aiau  Jam.— With  the  exceptions  indicated  in  the  fore- 
going sections,  glass  is  to  be  preferred  for  all  alcoholic  specimens. 
Grlass  jars  may  be  considered  in  five  groups :  froit  jars ;  specimen 
jars  with  covers ;  specimen  jars  with  neck  and  ground  glass  stop- 
pers ;  welted  jars ;  compressed  jars. 

g  812.  Fruit  Jan. — Then*  are  roan}'  styles  of  tlicso.  bat  most  of  them  aro  made  of 
more  or  loss  opaque  glass.  The  orilice  is  seldom  more  than|  5.0  cm.  in  diameter.  Thej 
arethns  unsuited  fur  exhibition  or  for  holding  wiilo  Bjiecimens :  but  their  clieapoeffl  and 
Btrongtb  adapt  them  well  for  the  storage  and  transportation  of  each  spedmena  as  thej* 
will  contaiu. 


Pia.  33.— Wide  Mouthed  SrGCixEN  Jahb  witb  Cover  ;  §  813. 


g  318.  Wide  Moathfd  Jart  trilh  Corert — |Fig.  83).— These  are  made  on  the  general 
pattern  of  the  "  Millvlllo  "  fruit  jar,  but  are  of  clear  glass,  and  have  m<)uthH  nearly  as 
wide  as  the  jars:  the  cover  has  a  ring  from  which  specimens  mny  be  BuspcndL'd.  Mc-ssrs. 
Whitall.  Tatnm  t  Co.,  in  addition  to  what  is  said  in  their  catalogue  (A,  2000),  will  senfl  a 
price  list  of  13  siies,  ranging  from  4  «3  in.  to  23 « 9.  The  following  H|>ecial  lenctlia  of 
standard  widths  have  beon  made  by  the  same  firm  at  the  following  priC(>B  for  rach  jnr : 
18x3  In.,  $1.15;  28x4.  »2.a5;  33x4.|3.30;  tlieao  Inll  jars  are  provided  with  a '■  foot." 

These  jars  are  of  course  lens  iiandnome  than  the  gloss  Htoppered  kind,  hut  their  strength 
and  cheapiwaB  well  adapt  them  for  musoum  and  laboratory  use. 


lie  made  to  order  liy  nuy  oxtfnai^e  glass  bmiid- 
WLiti-  Waia,  WttjQQ  Co.,  Pa.,  issue  k  price  list  hf 


§314   Oku»  Stoppered  Jan.— Theae 

fnctorj".     Tlie  Dorfliogur  OInes  Cumijsrij 

01  diOlTenl  Kaee.  ranging  liom  3  x  1  in. 

§  315.    Well«d  Jura— iFig.  33).— With  tho  specimen  jara  above  described,  tlte  neck  ti 

■Ireaglbunud  by  n  crinBtriction,  This  Involves  one  of  two  aiteraaUvea :  either  ttic  apcci' 
men  must  be  more  or  less  cimprfSBed  io 
eiittring  or  leaving  the  jar,  ay  llie  body 
of  thi.'  jat  ia  iioedli'BAly  large.  \Viili 
some  kinds  of  3[jiv.lmoas  tbc<Be  bi»  nnt 
yrry  nL-ii-iiis  objections.  But  with  Imiiu 
anil  cuiljryua  it  is  deEinible  thai  nil  ptO' 
Bure  should  be  nTiiidod,  and  also  iliit 
tlicy  should  be  cl<«e  to  tlie  dd«  of  llw 
}Rr  For  Bucli  sppcimmB  tlie  jars  slioaU 
In  f  f  Qiidonii  uiameter  throughoat,  and 
th  reqiii^uc.  ihidieniDK  at  the  nuiQib 
mai  in   gained  by  a  Kelt. 

TliQ  size  reprosentcd  iu  Fig.  83  ia 
adapli-d  to  tUe  brain  or  tlie  heart  of  llir 
cut  lis  inside  menBiirpH  are  *  cm.  wide, 
and  B  eui.  to  ihn  lower  border  i.f  the  put 
tvhlcli  la  ground  fof  the  suij.pnr.  X 
smaller  ahu-  uf  the  itcme  height,  hul 
only  3  tni.  iu  diumetcr.  is  adaiih'd  for 
eitlitr  half  of  tlio  brain.  Both  ei*oi  an 
iniidf  to  order  Ljr  Ueasis.  Whilall.  Til 
tutu  Ic  Co.  for  J3.S0  ret  down. 

g  31(1.  i'nmprcmtfl  Jan. — Tbe  unii. 
nary  drcnlar  jar  is  i^oorly  adni  ted  forthi- 
display  of  Bat  Hpecinens  like  froxm  bk> 
liniis  nnd  immB  fishca.  MeHnrs.  Wldiall, 
Tatimi  &  Co.  have  molds  for  twoelieeol 
ciiiniire8."a!d  jors  similar  lo  the  photo^ 
rnphers'  "  bath."  They  ate  15  em.  high 
and  L'l  or  13  cm.  wide.  The  larger  CM 
$IS  per  dozen,  and  the  Bmalln'  96>  7%e 
tiifB  are  level  and  gronnd  off  for  ddn 
(;l>is8  covers,  which  may  be  ermented  «a, 
Tlie  eovers  coat  a  smull  sum  in  addivlui 
to  Ihu  price  of  Ibu  jura. 

§  317.  Cleaning  Jars.— When  large  enongli,  jars  sliniild  !>> 
washed  on  the  inside  with  a  sponge.  If  they  will  not  admit  tlie 
Imnd,  the  waslilng  may  be  done  with  a  swab  made  by  tying  ft 
sponge  upon  tlie  end  of  a  stick,  or  witli  tlie  hottle  brushes,  one  of 
which  is  shown  in  Fig.  34.  For  long  jars  and  large  tubes  there  are 
htdUe.  brushes  with  long  handles ;  or  a  wire  may  be  attached  to  tJiP 
handle  of  a  short  brush  ;  or  the  ring  of  the  handle  may  be  cut  off, 


— Wkltbd  Vial  for  thb  Brain  on 

E  Cat  ;  slightly  reduceil ;  g  314 
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and  the  end  of  the  wire  let  into  a  hole  in  a  stick  of  the  desired  length. 
If  the  jar  is  greasy,  it  may  be  cleaned  perfectly  by  means  of  the 
liquid  soap  {§  248). 

After  washing,  glass  jars  shoold  be  well  rinsed  with  clean  water, 
and  dried  with  a  soft  but  not  linty  towel,  and  finally— if  for  the 
exhibition  of  specimens — polished  inside  and  out  with  a  bit  of  old 
silk  or  chamois  leather. 


FlO.  84. — Bottle  Brdsh  ;   reduced 


%  318.  Display  of  Alcoholic  SpeolmenB.~Of  course  the  alco- 
hol should  be  clear  and  the  jar  clean ;  but  as  the  jars  are  commonly 
cylindrical  while  many  specimens  are  more  or  less  compressed,  the 
surface  of  the  specimen  is  sometimes  undesirably  distant  fi-om  the 
side  of  the  jar,  and  the  image  is  distorted  by  the  intprvening  liquid. 
When  the  compressed  jars  mentioned  in  §  316  are  not  available,  a 
smaller  bottle  or  jar  of  clear  glass  may  be  introduced  so  as  to  crowd 
the  specimen  against  one  side  of  the  jar.  The  inner  jar  must  be 
loaded  with  lead  or  filled  with  alcohol  or  water  to  such  an  extent  as 
to  just  sink  it  in  the  alcohol.  If  water  is  used,  the  smaller  jar  must 
be  very  tightly  closed.    See  Appendix,  §  1456. 

As  a  rule,  an  exhibition  jar  should  contain  only  one  specimen. 

§  319.  Packing  Alcoholic  Specimeiu  for  Traniportation. — 
There  are  certain  precautions  of  general  application,  but  the  details 
vary  according  to  the  nature  of  the  specimens  and  tlio  conditions  of 
transportatioD. 

In  most  cases  the  specimens  should  be  packed  before  the  alcohol 
is  poured  in,  and  the  vessel  should  always  he  filled. 

Unless  a  pail  is  used,  or  a  box  or  basket  witli  an  unmistakable 
liandle,-and  "This  side  up"  prominently  inscribed,  the  jmckage 
should  be  prepared  for  any  position. 

In  respect  to  transportation,  specimens  may  be  grouped  as 
coarse,  delicate,  and  scali/. 

Coarse  Specimens. — Under  tliis  head  come  most  entire  examples 
of  the  larger  number  of  vertebrates.  These,  or  tiieir  firmer  parts, 
may  be  packed  with  no  precaution  other  than  to  fill  the  vacancies 
with  hay  or  "  excelsior"  before  introducing  the  alcohol. 
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Scaly  Specimens. — Most  ^'  fishes ''  and  some  Reptiles  should  be 
wrapi)ed  in  gauze  or  netting,  or  any  porous  cloth  or  soft  pa;)er. 
The  wrapper  should  be  secured  with  a  string. 

DeUccUe  Specimens. — The  delicacy  may  be  due  to  smallness  or 
softness,  or  to  the  presence  of  projecting  parts  which  are  liable  to 
injury. 

The  safest  way  is  to  put  each  specimen  in  a  separate  vial  or  jar 
quite  full  of  alcohol,  .or  in  a  small  box  with  saturated  cotton  which 
may  be  immersed  in  a  larger  jar  or  can. 

When  several  delicate  specimens  are  to  be  packed  in  the  same 
vessel,  they  should  be  separated  by  layers  of  cotton  thoroughly 
saturated  with  alcohol.  After  the  alcohol  is  poured  in,  the  jar 
should  stand  for  an  hour  at  least  to  allow  time  for  settling.  If 
any  occur,  more  cotton  should  be  put  in. 

Packing  wiiTumi  Alcohol, — When  the  time  of  transmission  by 
mail  or  express  is  short,  specimens  may  be  safely  sent  if  covered 
with  a  layer  of  alcoholic  cotton,  then  wrapped  in  rubber  sheeting, 
and  packed  in  a  wooden  or  metal  box,  or  in  a  vial  properly  pro- 
tected. 

Secure  Closure  of  Vessels. — ^Always  important  with  alcoholic 
specimens,  this  is  essential  before  transportation.  In  all  cases  the 
vessel  should  be  laid  on  its  side  or  stood  upon  the  upper  end  after 
closing,  so  as  to  determine  the  possibility  of  leakage. 

The  glass  stoppers  should  be  anointed  with  glycerin  or  fine  oil, 
or  a  solution  of  paraffine  in  benzine  or  turpentine,  and  pushed  in 
with  a  slight  screwing  motion.  The  jar  should  then  be  rolled  in 
cloth,  and  the  cloth  turned  tightly  over  the  upper  end  of  the  jar  and 
tied  down  so  as  to  secure  the  stopper. 

The  covers  of  fruit  jars  and  specimen  jars  should  be  screwed  down 
more  firmly  than  usual.  If  possible,  all  jars  should  stand  upright 
during  transportation,  and  be  well  packed  in  hay  or  other  soft 
material. 

Welted  Vials  may  be  let  through  holes  in  a  board  so  as  to  be 
supported  by  the  welt.     The  board  may  rest  on  cleets  in  a  box. 

Packing  boxes  of  tin  are  usually  closed  by  soldering. 

When  earthen  jars  are  used,  the  corks  should  be  pushed  below 
the  level  of  the  rim  of  the  mouth,  and  the  space  fiUed  up  with  a 
thick  paste  of  plaster  of  Paris. 

§  830.  Miscellaneous  Suggestions.  —  Si^ecimons  having  prominent  appendagOk 
whether  arms,  logrs,  winjfs,  fins  or  spines,  esj)ecially  if  they  are  stiff  or  angular,  should 
be  put  into  jars  tad  first ,  so  that  their  removal  may  be  unobstructed. 
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This  rule  maj  Botnetimm  rpqnire  ntodifieatlon,  u  vith  aome  "  flnhu"  with  dellaUs  caudal 
&DH,  which  might  be  broken  \>y  tbe  prendre.  The  apeclnit^D  maj  be  suspended  froin  the 
cover  of  the  jar,  or  tbe  tall  maymt  upon  cotton,  or,  final!;,  thojarnuiy  beof  auebalie  as 
to  permit  the  withdrawal  of  the  spc<^mea  tail  first. 

g  S21.  Id  eome  cases,  when  a  delicate  or  valuable  spncimeQ  ia  in  a  jar  or  rial  with  a 
month  too  small  for  ila  easy  or  safe  eitiactiou,  tbe  jar  should  be  sacrificed.  Place  Its 
month  just  oror  tbe  edge  of  a  waai«  pail  or  box,  and  rep  it  smartly  with  a  hammer  so  as 
to  bresk  off  tbe  lop.  In  removing  tbe  spedmen,  avoid  the  bits  of  glaaa  which  ma;  have 
Ikllcn  into  the  jar. 

When  the  glaea  stopper  of  a  jar  cannot  be  removed  in  tbe  ordinary  way,  tap  the  han- 
dle on  both  sidee,  alternately,  with  a  piece  of  wood  or  tbe  tdge  of  a  razor-strop.  If  this 
fails  to  loooen  tbe  stopper,  or  if  the  handle  bnwks  off.  tbe  jar  nut;  be  broken  open  as 
directed  above. 

g  832.  In  removing  large  specimens  from  alcohol,  especially  if  the  linlr  or  feathers 
remain,  squeeie  the  alcohol  out  with  the  hands,  then  suspend  tiie  specimen  for  a  short 
time  from  a  hook  over  the  jar  or  some  other  receptacle,  and  flnally  rinse  ft  off  with  a 
Btre*ro  of  water.  In  this  way  some  alcohol  is  saved,  dryin^i  is  retarded,  and  tbe  dissector 
avoids  the  odor  and  stimulating  effect  of  tbe  vafior  <if  the  alcohol. 

FROZEN^  SECTIONS  AND  DISSECTIONS. 

§  323.  Frozen  Sectioni.— These  are  sections  of  desired  tliick- 
ness  made  of  a  Bi>eciraen  whicli  haa  been  frozen  hard  so  that  the 
parts  retain  their  natural  rehitive  positions. 

Snch  preparations  have  been  made  in  Europe  sinco  1838,  and  in  some  mn^  the;  bove 
been  praerved  ns  gicrmancnt  preparations.  A  SL-r1c«  of  frozen  sections  of  the  head.  In  tbe 
moseum  of  tbe  M«lical  Schiiol  of  Maine,  were  made  by  Dr.  Thomon  Dwight,  and  funned 
tbe  basis  of  his  work  on  the  heid  (A),     See  also  bis  moru  recent  work  (B). 

FroieD  sections  of  a  cat  were  made  by  us  on  the  Slst  of  Jan.,  187B,  and  were  briefly 
deacribed  by  tbe  senior  author  in  2 1.     The  method  was  as  follows  : — 

§  324.  Tlie  cat  was  killed  with  chloroform,  the  arteries  injected 
with  red  plaster  and  the  veins  with  bine.  It  was  then  carefully 
supported  in  a  natnral  attitude  in  a  box  of  hay,  which  was  jilaced 
ont  of  doors  for  three  days.  The  cat  was  then  perfectly  rigid,  and 
was  rapidly  cut  witli  a  sharp  wide-bladed  saw  into  transections 
about  1  cm.  thick.  Tlie  cuttinf;  was  done  in  a  cool  room,  and  each 
section  when  made  was  placed  upon  a  glass  plate,  held  under  a 
gentle  stream  of  water,  and  both  surfaces  freed  from  hair  and  fat 
particles  with  a  soft  nail  brush.  It  was  then  laid  on  one  side  in  a 
dish  of  95  per  cent,  alcohol,  and  put  in  a  cool  place. 

As  the  sections  thawed,  they  were  hardened  by  the  alcohol  so 
as  to  retain  their  form.  Each  was  then  mounted  in  a  compressed 
jar  (I  316).  In  some  cases  the  viscera  were  secured  from  falling 
oot  by  means  of  insect  pins.  Tlie  cavities  of  the  heart  were  better 
seen  after  the  removal  of  the  plaster. 
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§  825.  The  foregoing  is  the  method  followed  in  making  the  tranflectioiui  shown  io 
Fig.  99  and  100.     The  following  modifications  may  be  desirable  : — 

1.  The  animal  should  be  bled,  when  anaesthetized,  as  directed  in  §  279. 

2.  Probably  eawdast  would  be  better  than  hay  for  support  during  the  freezing. 

3.  The  freezing  was  done  in  winter,  but  artificial  cold  might  be  produced  at  any  time. 

4.  More  satisfactory  results  might  be  reached  by  making  sections  of  only  part  of  a  «n- 
glc  individual.  For  example,  the  thoracic  transections  would  be  more  true  to  nature  if 
the  lungs  had  been  filled  with  water  from  the  trachea  ;  this,  however,  would  have  spoiled 
the  neck.  In  like  manner  the  stomach  and  intestine  or  other  hollow  organs  oould  he 
distended  to  their  normal  size. 

5.  For  the  middle  region  of  the  abdomen,  including  the  intestines  and  part  of  the 
uterus  and  urocyst,  a  more  satisfactory  result  might  be  reached  by  filling  those  organs 
with  water,  and  keeping  up  the  pressure  during  the  freezing.  A  sharp  broad-bladed  knife 
could  be  used  to  transect  the  abdomen  ventro- dorsad,  and  a  narrow-bladed  saw  nsed  for 
dividing  the  vertebrae. 

§  326.  Frozen  Dissections. — While  frozen  sections  display  the  actual  relative  posi- 
tion of  organs  which  lie  in  a  given  plane,  they  are  unsatisfactory  for  the  same  reason  that 
microscopic  sections  often  are  :  it  is  rare  that  a  complete  view  is  afforded  of  any  aspect  of 
an  organ.  Hence  we  believe  that  for  many  purposes  there  should  be  a  combination  of 
freezing  with  ordinary  dissection.  For  example,  with  a  frozen  cat,  most  of  the  thorax 
could  be  removed  with  the  saw.  Then,  before  thawing  took  place,  all  the  rest  of  the  tho- 
rax could  be  cut  or  nipped  away  so  as  to  expose  the  entire  cephalic  surface  of  the  dia- 
phragm, with  the  oesophagus,  great  vessels  and  nerves  projecting  for  a  short  distance. 
The  pelvic  region  could  then  be  removed,  and  the  preparation  mounted  in  strong  alcohol 
so  as  to  retain  it^  form. 

§  327.  Flexible  Preparations  of  Musdes. — Dr.  Thomas  D wight  has  published  (1)  the 
results  of  experiments  by  himself  and  others.  We  are  unable  to  contribute  anything  to 
the  subject. 

§  328.  Preparation  of  HoUcw  Viscera. — Aside  from  preserva- 
tion like  other  soft  parts,  the  stomach  and  csecum,  the  lungs,  the 
nrocyst  (urinary  bladder),  and  cholecyst  (gall  bladder)  may  be  pre- 
pared by  permanent  inflation  with  air  or  alcohol  so  as  to  display 
their  size,  form  and  subdivisions  with  more  or  less  of  their  texture. 

Since  the  stomach  is  most  frequently  prepared  in  this  way,  the 
following  directions  apply  more  directly  to  it,  but  they  may  be 
readily  modified  for  the  other  organs  named.  The  parts  of  the 
stomach  are  shown  in  Pig.  81. 

§  329.  Removal, — The  viscus  should  be  removed  from  the  body 
as  soon  as  possible  after  death.  If,  however,  the  stomach  or  cse- 
cum has  been  freed  from  its  contents  as  described  in  §  283,  the 
removal  may  be  longer  delayed. 

There  should  be  left  attached  to  the  viscus  a  portion  of  each 
canal  continuous  therewith,  about  6  cm.  long  if  possible.  With 
large  specimens  this  length  may  be  greater,  and  with  small  ones  it 
must  sometimes  be  less.    To  secure  so  much  of  the  oesophagus  of 
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the  .cat,  the  diaphragm  must  be  cnt  through ;  after  diriEdoQ  of  tiie 
tube,  a  circlet  of  the  diaphragm  may  be  left  attached  thereto. 

%  330.  Clea7ismg.—l!\i&  organ  should  be  manipulated  in  water 
so  as  to  expel  the  contents  and  dislodge  the  mucas  from  the  ental 
surface.  When  possible,  as  with  the  cfficum  and  with  the  stomachs 
of  some  of  the  lower  vertebrates,  the  organ  should  be  eterted.  In 
any  case  the  ental  sur&ce  should  be  thoroughly  cleansed  with  a 
stream  of  water  from  a  faucet  or  syringe. 

If  desired,  the  capacity  of  the  viscus  may  be  measured  as  di- 
rected in  §  334. 

Normal  salt  solution  should  tben  be  thrown  into  the  oigan,  and 
it  should  be  allowed  to  soak  in  the  same  for  a  few  hours,  or  until 
the  blood  ia  removed.  If  any  part  projecte  above  the  sur&ce,  it 
should  be  covered  with  a  layer  of  absorbent  cotton. 

§  331.  Trimming. — After  sufficient  soaking,  expel  the  n.  s.  s., 
and  place  the  organ  upon  a  clean  tray  or  dish.  Provide  two  com- 
pressors or  some  linen  thread,  blowpipe,  coarse  forceps  and  coarse 
scissors  curved  flatwise. 

Close  the  free  end  of  the  cesophagns  with  a  compressor  or  liga- 
ture. Into  tiie  duodenum  introduce  the  blowpipe,  inflate  the  organ 
to  a  moderate  degree,  and  close  the  orifice  with  a  compressor  or  liga- 
ture. If  the  latter  is  employed,  the  orifice  may  be  controUed  by 
the  fingers  of  the  operator  or  of  an  assistant  while  the  thread  is 
applied. 

In  trimming,  the  fat  and  vessels  and  connective  tissue  are  to  be 
grasped  with  the  forceps,  and  cut  off  close  to  the  viscus.  Tlie  con- 
vexity of  the  scissors  must  be  kept  toward  the  oigan,  and  care 
taken  not  to  wound  it  with  the  point  of  the  forceps. 

T!ie  subsequent  steps  in  the  operation  vary  according  to  the 
agent — air  or  alcohol — to  be  used  for  the  permanent  inflation. 

§  332.  Inflation  with  Alcohol. — This  is  better  adapted  to  the 
lungs,  and  to  delicate  specimens  which  might  not  withstand  the 
pressure  and  manipulation  involved  when  air  is  employed. 

Place  the  organ  in  42-55  per  cent,  alcohol,  in  a  dish,  or  better  in 
the  jar  in  which  it  is  to  be  preserved.  Cut  off  the  ligatured  smaller 
end,  and  secure  in  the  orifice  the  canula  of  a  syringe,  or  a  canula 
connected  by  a  rubber  tube  with  the  canula  of  a  syringe ;  place  a 
ligature  at  the  orifice ;  then  distend  the  organ  witli  the  same  per 
cent,  of  alcohol.  If  a  bulb  syringe  is  used,  or  if  the  injecting  syr- 
inge is  provided  with  a  cock,  it  ia  only  necessary  to  tighten  the  lig- 
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ature  at  the  time  of  desired  distension ;  otherwise,  the  reflux  of  ihe 
alcohol  may  be  prevented  by  a  small  compressor. 

The  jar  selected  should  be  so  large  that  the  inflated  organ  may 
swim  without  pressure  against  the  sides.  It  may  be  kept  from  the 
bottom  either  by  suspending  it  by  a  thread  from  the  loop  on  the 
jar  cover,  or  by  attaching  a  piece  of  cork  or  a  bidb  of  thin  glass. 

§  333.  Inflation  with  Air,  and  Drying.— Thia  method  is  less 
expensive,  but  more  complicated : — 

After  trimming,  cleansing,  soaking,  and  trimming  as  above  di- 
rected (§§  330,  331),  the  organ  is  to  be  partly  filled  with  a  saturated 
solution  of  arseniate  of  soda  (§  269),  and  placed  in  the  same.  The 
projecting  part  should  be  covered  with  absorbent  cottbn,  and  the 
whole  should  be  turned  at  least  once.  According  to  size,  it  should 
remain  in  the  solution  for  from  3-12  hours.  If  left  too  long,  the 
tissues  are  gelatinized  and  rendered  incapable  of  withstanding 
pressure  and  manipulation. 

Expel  any  liquid  contents  as  completely  as  possible,  and  let  the 
organ  drain  from  a  clean  smooth  surface. 

Select  two  fine-grained  corks  adapted  respectively  to  the  two  ori- 
fices. With  a  rat-tailed  file  girdle  each  with  a  furrow  at  about  the 
middle  of  the  length.  Perforate  the  larger,  and  fit  very  closely  into 
it  a  piece  of  glass  tube  projecting  about  3  cm.  from  the  larger  end. 
Fill  the  grooves  with  mucilage,  and  secure  each  cork  by  winding 
about  it  at  the  level  of  the  groove  a  string  or  rubber  band. 

To  the  glass  tube  attach  a  rubber  tube.  Inflate  the  organ,  and 
apply  a  compressor  near  the  glass  tube.  Put  a  tack  or  a  smaU 
screw-eye  into  each  cork,  and  suspend  the  organ  from  screw-hooks 
in  a  natural  position,  in  a  warm  but  not  dusty  place.  If  the  oi^gan 
is  large,  or  drags  too  heavily  upon  the  slender  oesophagus  and 
intestine,  support  it  by  bands  of  parchment  or  oiled  paper. 

Connect  the  rubber  tube  with  a  gas  jet,  or  with  the  outlet  of  a 
gasometer,  or  other  apparatus  by  which  continuous  pressure  may 
be  made.  Remove  the  compressor,  and  turn  the  gas  on  cautiously, 
so  as  not  to  distend  the  organ  unduly. 

The  escape  of  gas  will  be  slight,  but  its  accumulation  should 
be  avoided,  and  the  place  well  ventilated. 

If  no  artificial  means  of  inflation  are  available,  air  may  be  blown 
in  from  the  mouth,  or  injected  with  a  syringe,  but  in  these  cases 
constant  attention  is  required  to  prevent  collapse. 
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When  the  organ  is  perfectly  dry,  the  ends  containing  the  corks 
may  be  cat  off,  and  fresh  corks  secoied  with  mucilage  only.  In  at 
least  one  of  the  corks  shoold  be  a  screw-eye  to  which  the  label  may 
be  attached,  and  by  which  the  specimea  may  be  suspended  from  a 
Bcrew-hook. 

Finally,  by  excising  one  or  more  pieces  of  the  wall  with  a  keen 
scalpel,  the  position  and  shape  of  the  orifices  may  be  displayed. 

A.  Dried  iDllKtod  spedroeoi  ehoald  be  kept  free  fiom  dost  aod  moiBtare,  In  cIobb  cum, 
ot  boxes  or  jkra.    Tlieg  *houtd  not  be  zamuhed. 

B.  Intlated  pTepantiaiu  whicli  have  been  dried  without  poisonlDg,  or  have  been  ioanr- 
fidently  poiaoned,  nay  be  sprayed  with  the  solution  o(  uaeniace  of  eoda  by  ineaiiB  of  an 
Atmniier.  This  abonld  be  done  <»at1oiuly  and  over  a  amsl]  area  at  a  time,  len  the  entire 
oigan  collapse. 

C.  AccordiDK  to  a  paragraph  in  the  "  American  N'aturalisl  "  for  March,  18H1,  pa^re  383. 
**  Dtj  apecimeuB  may  be  freed  from  patBHitaa  by  apiayiDg  with  anliydrouq  aalpharoua  acid." 

§  334.  To  meaBure  the  Capacity  of  an  Organ. — This  may  be 
done  in  either  of  two  ways : — 

1.  The  organ  may  be  filled  with  water  from  a  vessel  of  known 
capacity,  and  the  amount  measured. 

2.  The  organ  may  be  filled,  and  its  contenta  allowed  to  escape 
into  a  vessel  and  then  measured. 

In  employing  either  method,  certain  precautions  should  be  ob- 


1.  The  organ  should  be  completely  emptied  of  its  contents. 
3.  It  should  not  be  measured  until  after  the  cessation  of  any 
contraction  which  may  exist  at  or  soon  after  death. 

3.  If  possible,  it  should  be  held  by  an  assistant. 

4.  It  should  rest  in  a  dish  of  water  so  that  the  water  used  in 
meaanring  may  not  exert  undue  pressure. 

6.  Since  only  the  capacity  of  the  oigan  itself  is  desired,  care 
must  be  taken  to  let  the  water  go  no  farther  than  the  outlets.  With 
the  stomach,  for  example,  the  pylorus  should  be  closed,  and  the 
introduced  water  should  not  rise  into  the  cesophagus. 

6.  If  the  organ  is  not  to  be  preserved,  the  pylorus  may  be  tied. 
But  as  tying  injures  tlie  parts,  a  specimen  whicli  is  to  be  preserved 
may  have  the  outlet  held  by  an  assistant  or  closed  by  a  compressor 
or  by  other  mechanical  means. 

7.  If  the  cardiac  orifice  is  large,  the  water  may  be  poured  in. 
If  small,  it  may  be  introduced  through  a  tunnel  or  through  a  can- 
ula  connected  with  a  syringe.    In  the  one  case  hydrostatic  pressure 
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must  be  avoided,  and  in  the  other  no  more  force  should  be  used 
than  will  sufEice  to  propel  the  water  very  gently. 

8.  If  the  contained  water  is  to  be  measured,  the  organ  should  be 
brought  to  the  edge  of  the  vessel,  and  the  latter  filled  so  that  the 
outlet  of  the  organ  may  be  carried  over  its  edge.  Then  the  contents 
are  to  be  carefully  expressed  into  another  vessel.  In  no  case  must 
the  organ  be  made  to  support  the  weight  of  the  contained  water. 

9.  While  full,  the  organ  should  be  measured  as  to  length,  width 
and  height,  and  as  to  its  girth  at  one  or  more  points. 

§  335.  To  measure  the  Volume  of  an  Organ. — ^The  following 
method  is  proposed  by  Dr.  H.  P.  Bowditch  (/,  149) :  "  Plunge  the 
organ  into  a  vessel  already  full,  and  measure  the  overflow." 

Of  course  the  full  vessel  must  stand  in  a  dish  from  which  the 
overflow  may  be  collected,  and  the  ordinary  anatomical  tray  wiU 
not  answer.  In  some  cases,  therefore,  the  following  method,  though 
less  simple,  may  be  more  easily  adopted,  and  the  result  will  be 
almost  equally  exact : — 

Attach  a  cord  securely  to  some  part  of  the  organ.  Place  it  in  a 
vessel,  and  fill  the  latter  with  water.  Then  remove  the  organ  by 
means  of  the  cord,  and  the  amount  required  to  fill  the  vessel  will 
represent  the  volume  of  the  organ.  In  most  cases,  the  space  occu- 
pied by  the  cord  may  be  disregarded. 

General  References  to  the  Preservation  of  Soft  Parts.— The  following  are  in  addi- 
tion  to  the  references  gfiven  on  p.  Ill: — U.  S.  Dispensatory,  13th  ed.,  Art  Alcohol; 
Watts,  A ;  Baley,  A ;  Glinther,  A,  Appendix  ;  Keen,  i,  2 ;  Dwight,  A,  B,  and  1 ; 
Reeves,  A ;  Highley,  1 ;  Hyrtl,  A ;  Mojsisovics,  A,  26-37. 


CHAPTER   IV. 

COABSE     INJECTIONS. 

g  838.  Special  ArPiBATUB  aito  Material  :~Acld,  Acetic,  No.  8,  mixed  with  an 
equftl  Talnme  of  water— An  I  line  Red  (Maf^o  (a) —Aniline  Blu»— Bets  wax— Berlin  Blue 
(see  g  14ti)— CanDlue  No.  40— Chrome  Tellow— Chrome  Qreen— Cobalt  Blue— Disliiii 
(8)  of  100  cc  Mpuitj— Hageota  or  ADlliue  Red— Mlxlog  Dlih,  400  cc.  capacitj— Pestle  of 
Wood  or  Porcelain— Pins— PI»Bt«r  of  Paria,  .Finest  Dental— Red  Lead— Sponge— Syringe 
with  BBortt^  CbduIm— Thread.  Linen  No.  35-35,  Cotton  No.  20— Turpentine,  Oil  of— 
Vamiali,  Copal — Vermilion,  American  or  Chiueac. 

§  337.  The  object  of  injections  is  to  render  the  blood  vessels 
more  apparent,  and  thus  to  facilitate  their  detection.  Tlie  impor- 
tance of  a  perfect  familiarity  witli  their  position  and  relations  cannot 
be  overestimated  from  the  surgical  and  experimental  standpoints. 

%  S38.  Sjrringe. — A  eyriDge  is  oaaally  employed  to  force  the  Injecting  mass  Into  the 
blood  Tesatla.  It  should  liavo  the  following  fL-aturcs  : — (A)  Ample  capacitj,  bo  that  oni' 
■jringe  full  will  Gil  the  untlrc  arterial  nr  vudoub  Bjstom  of  the  animal  to  bo  Injected.  Of 
eour*e  this  dove  not  apply  to  largo  animala  like  hersos.  Ono  of  2O0  cc.  Is  ailapt«d  to  cats. 
(B)  The  piston  of  the  Byringe  should  fit  well  and  l>e  leather  packed  (Fig.  SB).  (C)  There 
ehonld  lie  canulie  of  varioua  sizea  correepondln^r  to  tlie  difTc'rvnt  vchbcIb  to  be  injected. 
The  brasB  aaatomical  Byringoa  (Fig.  87.  38)  are  brat,  bat  quite  I'lpeneive, 

Care  of  the  Syringe.- Aa  soon  as  an  injcclinn  Ib  finiahcd,  expol  any  remaining 
plaBter  into  the  wa«le  pail.  Then  fill  the  ayringt>  several  timM  with  clean  water  and 
eipel  It.  Force  a  part  of  a  ayringe  full  through  the  canuia,  bo  it  may  be  entirely  emptied, 
Hnally,  it  is  best  U)  unscrew  the  top  of  tho  liBin^l  and  remove  the  piston,  bo  that  the  bar- 
rel may  be  entirety  emptied.  Wipe  the  pisiun  with  an  old  towei  and  oil  tbo  li^ther 
pactcing  before  returning  the  piston  to  the  barrel. 

If  glue  or  wax  mass  is  employed,  the  syringe  should  be  cleaned  with  hot  untT. 

It  the  piston  becomes  bo  loose  that  the  moss  potoee  it  instead  of  being  forced  out 
through  thecannla,  removethe  piston,  and  make  the  leather  packing  flare  slightly  (Fig.  85). 

If  the  canula  becomes  clogged,  il  may  be  easily  opened  by  using  a  small  knitting 

§  839.  White-Metal  Syringe  (Fig.  M).— Syringes  of  this  kind  aro  cheap  and  answer 
Terr  well  for  both  coarse  and  fine  injections.  The  metal  canula  is  much  too  large  to  insert 
in  an  ordinary  vessel,  hut  that  difficulty  may  Ite  easily  overcome  by  the  use  of  glses  can- 
u1«e  (Fig.  36)  and  a  rubber  tube  for  connection  (Fig.  42). 


138 


ANATOMICAL    TECHNOLOGY. 


Barrel. — The  barrel  of  the  syringe  is  the  large  cylindrical  part  in  which  the  piston  fits. 
The  injecting  mass  is  drawn  into  it  by  pulling  the  piston  in  the  direction  of  the  handle. 


CanuUu 


Handle.  Sj^Leather -packed  phion. 


Fig.  85. — Whtte-Mbtal  Syringe  with  Top  Unbcbbwed  and  Piston 

Remoted  ;   X  .3. 

Canula. — The  canola  is  the  smaller  part  yrhich  serves  to  connect  the  syringe  with  the 
object  to  be  injected. 

Handle. — The  handle  is  a  continuation  of  the  piston.     It  projects  from  the  barrel,  and 
by  it  the  piston  is  moved. 

Piston. — The  piston  of  a  syringe  is  within  the  barreL    Its  end  should  be  packed  with 
leather,  as  shown  in  the  figure,  so  that  it  will  fit  very  closely. 

Canula  or  Nozzle. — The  canula  serves  to 
connect  the  syringe  with  the  object  to  be  in- 
jected. The  end  should  be  cut  off  obliquely. 
It  is  then  like  a  wedge,  and  may  be  inserted 
into  the  vessel  much  more  easily  than  one 
cut  squarely  off. 

The  caliber  of  the  canula  should  be  as 
great  as  can  be  put  into  the  vessel  to  be  in- 
jected. For  plaster  injections  (§  341)  the 
canula  should  not  be  less  than  1  mm.  at  its 
narrowest  point. 
A. — Motal  canula  with  lateral  arms  at  the  end  next  the  syringe,  and  a  slight  shoulder 
at  the  small  end. 

« 

B. — A  glass  canula  cut  off  obliquely  at  its  small  end. 
C. — A  glass  tube  drawn  out  for  two  canulse. 

§  340.  To  ])repare  glass  canulse,  take  a  glass  tube  about  6  mm. 
in  diameter  and  from  8-10  cm.  in  length,  and  heat  its  middle  evenly 
in  a  Bnnsen  flame.  When  the  glass  is  softened,  draw  the  two  ends 
apart  until  the  tube  is  sufficiently  reduced  in  caliber  in  the  middle ; 
then  after  cooling  make  a  fine  scratch  with  a  file  as  shown  in  O,  and 
the  two  may  be  broken  apart.  AVhen  separated,  grind  the  end  first 
on  a  fine  file  with  water  to  make  it  oblique  as  in  A  and  B,  and 
finally  on  the  fine  oil  stone  to  make  it  smooth.  Heat  the  larger  end 
in  the  flame  to  round  the  sharp  edges. 


Fig.  36. — Canula  :  x  .6. 


ISJXCTION  MASSS& 


In  thia  fignre  (Hg.  87)  of  tbe  tegaiax  bnM  aiMtomical  ijrlngn,  are  shown  four  couuIk 
al  variona  ^les  tuA  ft  sepAnUe  atoiMiock.    Tbe  gtopoock  fits  upon  tlie  end  of  the  ihort 


Pro.  87.— Beam  SntraDB ;  x  .6. 


cannlk  of  the  Bjrliige,  and  the  cannlffi  for  laserttuo  Id  th«  veMela  fit  apon  the  end  of  ibo 
stopcock.  lu  moBt  springes  of  this  kind  the  atop^cock  may  be  diepeuaed  with  aod  the 
eanulB  fitted  directly  to  the  ajringe  tf  dedred. 


INJECTION  MASSES. 

%  341.  Piaster  of  Faxis  Mass.— The  most  convenient  mass  is 
composed  of  the  finest  plaster  of  Paris  stained  with  carmine  solu- 
tion for  arteries  and  with  Beriin 
bine  for  veins.  To  facilitate  the 
preparation  of  the  mass,  a  quan- 
tity of  both  colors  should  be  kept 
in  stock. 

%  342.  Oaimine  Solution.— 
This  is  prepared  by  grinding  to  a 
paste  4-5  grams  of  carmine  No. 
40  in  20  cc.  of  water  and  then 
dissolving  it  in  60  cc.  of  strong  ammonia.  To  thia  solution  is  then 
added  75  cc.  of  glycerin  and  500  cc.  of  water.  After  shaking  well, 
filter  through  fine  flannel  or  absorbent  cotton. 

§  343.  Blue. — Berlin  bine  (§  1449),  a  saturated  aqueous  solution, 
500  cc,  glycerin,  75  cc.  Mix  the  glycerin  and  the  blue,  and  filter 
as  for  red.  The  glycerin  preserves  the  solutions  and  retards  the 
setting  of  the  plaster  (Gage,  J,  717). 

§  344.  Various  Colors— A.  .ffifirf.— Plaster  mass  may  be  well 
colored  by  American  or  Chinese  vermilion,  red  lead  or  a  solution  of 
aniline  red  (magenta) :  Magenta,  2.6  grams ;  50  per  cent,  alcohol, 
100  cc. 


Fio.  38.— Small  Brabs  Btrihor  with 
Removable  Stop-cock  and  Canul^ 
row  FiKB  Injections  ;  x  .a 


140  ANATOMICAL    TECHNOLOGY. 

B.  BlTie. — ^The  plaster  mass  may  be  colored  bine  by  cobalt  or 
ultramarine  blue  or  a  solution  of  aniline  bine :  Aniline  blne^  2.S 
grams ;  50  per  cent,  alcohol,  100  cc. 

O.  YeUow  (yr  Oreea. — Employ  chrome  yellow  or  green. 

PermanerU  preparations  should  not  be  made  of  an  animal  in- 
jected with  a  mass  colored  by  one  of  the  aniline  dyes,  for  they  are 
soluble  in  alcohol  and  fade  in  the  light.  The  vermilion  and  cobalt 
blue  are  the  most  permanent,  but  the  carmine  and  Berlin  blue  last 
many  years. 

§  345.  Preparation  of  Plaster  Iqjection  Masses. — ^The  masses 
should  be  used  immediately  after  preparation,  and  before  the  plaster 
has  time  to  set. 

Approximately  the  same  volume  of  plaster  and  liquid  should  be 
employed  for  ordinary  injections.  If,  however,  one  wishes  the  mass 
to  fill  the  smallest  vessels,  the  liquid  should  be  increased  so  that 
the  ratio  is  as  1-2  or  even  1-3. 

A.  Mass  Colored  with  CarmiTie. — ^Measure  out  100  cc.  of  the 
finest  plaster  of  Paris  and  put  it  into  a  mixing  dish,  a  tea  or  coffee 
cup,  that  will  hold  about  400  cc.  Add  to  this  plaster  about  100  cc. 
of  the  carmine  solution  (§  343),  and  mix  thoroughly  with  a  wooden 
or  porcelain  pestle.  Finally,  add  slowly  and  with  constant  stirring 
the  50  per  cent,  acetic  acid.  Add  the  acid  till  the  color  changes  to 
bright  red  and  the  odor  of  the  acid  in  the  mass  is  quite  i)erceptible. 
An  excess  of  acid  is  less  injurious  than  a  deficiency. 

B.  Mass  Colored  with  Berlin  Blue. — Plaster  same  as  for  car- 
mine. Add  100  cc.  of  the  Berlin  blue  solution  (§  343),  and  stir  well. 
No  acid  is  necessary. 

C.  Masses  Stained  with  Aniline, — Measure  out  100  cc.  of  plas- 
ter and  put  it  into  the  mixing  dish  as  directed  above ;  then  add,  for 
red,  20  cc.  of  the  magenta  solution  and  100  cc.  of  the  15  per  cent, 
glycerin  solution  (§  171).  Stir  thoroughly.  For  blue,  add  60  cc.  of 
the  blue  aniline  solution  and  75  cc.  of  the  15  per  cent,  glycerin. 

D.  Mass  Colored  with  Vermilion  or  Red  Lead.— Put  26  grams 
of  the  dry  color  into  the  mixing  dish  and  add  25  cc.  of  15  per  cent, 
glycerin.  Grind  the  color  thoroughly  to  crush  all  the  lumps. 
Finally,  add  100  cc.  of  plaster  and  100  cc.  of  15  per  cent,  glycerin, 
and  mix  very  thoroughly. 

E.  Masses  Colored  with  Cobalt  or  Ultramarine  Blue,  Chrome 
Yellow  or  Green. — Employ  15  cc.  of  the  color,  and  prepare  as 
directed  for  the  vermilion  (§  344). 
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§  346.  Wax  and  Tallow  Masses.— TFoo;  Mass. — Beeswax,  2 
parts  ;  Cfanada  balsam,  2  parts ;  Vermilion,  2  parts. 

Mix  the  wax  and  Canada  balsam  and  melt  over  a  water  bath. 
Then  grind  the  vermUion  thoroughly  in  a  small  amount  of  mastic 
varnish,  and  add  it  to  the  mixture.  Heat  over  the  water  bath  for 
half  an  hour  or  more.    This  mass  flows  very  finely.    Hyrtl,  A,  616. 

TaZlow  Mass. — Tallow,  900  grams;  Magnesia  usta  (calcined 
magnesia),  15  grams ;  Vermilion,  30  grams. 

Grind  the  magnesia  and  vermilion  in  a  small  amount  of  mastic 
varnish  or  turj^entine,  before  adding  to  the  melted  tallow.  Harri- 
son, A,  II.,  866. 

§  347.  Practical  Working  of  Wax  and  Tallow  Injections. — 
First.  The  animal  must  be  warmed  to  38-40^  C.  This  is  best  done 
in  a  large  galvanized  iron  dish  that  may  be  covered  and  the 
water  kept  hot  by  means  of  a  Bunsen  burner  or  in  some  other 
way.  All  the  heating  should  be  done  in  a  water  bath  so  that  no 
burning  may  occur. 

When  the  animal  is  warmed  through  (the  time  required  de- 
pends on  the  size  of  the  animal),  the  canula  should  be  put  in  posi- 
tion (§  368).  Warm  the  syringe  thoroughly  by  filling  it  with  hot 
water  and  slowly  emptying  it.  Warm  the  mass  till  it  is  quite 
fluid,  and  stir  it  well.  If  it  is  not  heated  above  50°  C,  it  will  not 
buni  most  mammalian  tissues.  Fill  the  syringe  with  the  mass  and 
force  it  out,  to  make  sure  the  mass  is  thoroughly  mixed.  Tlien  fill 
the  syringe,  connect  it  with  the  canula  in  the  vessel,  and  force  the 
mass  in  rather  more  rapidly  than  directed  for  plaster  (§  369),  but 
the  oi)eration  should  not  be  so  long  continued. 

One  cannot  inject  Fishes  or  Amphibia  with  wax  mass,  as  Hyrtl  has  well  said,  for  the 
heat  required  to  wann  the  subject  and  the  mass  would  ccKik  the  tissues.  For  them,  plaster 
or  some  other  cold  flowing  mass,  or  glue  which  remains  liquid  at  a  low  temperature,  must 
be  us?d. 

After  the  injection  is  finished,  the  animal  should  remain  in  a 
cool  place  for  at  least  three  or  four  hours  before  the  dissection  is 
commenced. 

§  348.  Choice  of  Specimen  for  Injection. — A  young  adult  and 
lean  cat  is  best.     It  should  be  fasting  except  for  special  purposes. 

§  349.  Time  of  Ix^Jection. — Inject  before  the  rigor  mortis  comes 
on.  If  that  is  impossible,  it  is  better  to  put  it  into  warm  water 
(36^  C.)  for  an  hour  to  make  the  muscles  flexible.    This  is  not  abso- 


lntely  necessary,  "but  the  smaller  vessels  will  be  more  Hkply  t 
injected  if  the  muscles  are  fli?xible. 

§  3>)0.  Arteries  to  Inject  for  a  Complete  Infection  of  the  Ani- 
mal, named  in  order  of  Desirability :  A.  femoralie,  A.  carotidea, 
Aorta  (Fig.  39,  101). 


—Femoral  Vmbelb  ; 


§  351.   Veins  to  Iiiject:  T.  femoralis,  V.  Jugularifl  ex 
POBtcava  i.Ftg.  101).    As  to  Cleauliness,  Bee  §  199. 


INJECTION  OF  THE  FEMORAL  VESSELS. 

§  362.   Posture. — Place  the  cat  doreicumbent,  as  in  Fig.  79i 

I  353.   Exposure.— Grasp  the  meros  close  to  the  trunk  witt 

pollex  and  index,  and  the/emur  will  be  Mt  iu  an  int*>ival  beti 


DissBcnox.  143 

the  muscles  on  the  cephalic  side  (npper  side  in  the  present  postoie). 
Tbe  femoral  vessels  are  jnst  entad  of  the  skin  and  connective  tissue, 
and  parallel  with  the  femur  in  the  proximal  third  of  tlie  meros. 
To  expose  the  vessels,  lift  a  triangular  flap  of  skin  (Pig.  39). 

g  354.  Farting  the  Hair. — Before  making  the  loetnosiB,  wet  the 
hair  well  with  a  sponge,  and  with  a  comb  part  it  along  the  lines 
where  the  incisions  are  to  be  made.  Incisions  can  be  very  much 
more  neatly  and  eaoly  made  after  tbe  skin  is  thus  exposed. 

Fio.  38^ — PrepuAtion.— The  arl«rie«  were  injected  caudatl  Trom  the  (torta  abdmnloBlia 
(g  101) ;  then  the  veiae  were  ti^ected  from  the  V.  poplites  la  the  [mpliteal  ipace,  In  tbe 
eoDCtvitj  at  the  knee  (F^g  80).  Aiter  half  an  hour  the  trianguhir  flap  of  skin  was  dis- 
sected free  and  tnmed  to  the  loft  and  secured  bj  a  pin  pasBiDg  through  its  tip  into  the 
miurles  of  the  letl  merue.  All  the  fat  and  counec^ve  tissue  were  tbeo  removed  with  the 
tracer,  fine  forceps  and  scissors. 

A.  (Arteria)  femoralis — Femoral  artery.— Tliis  U  the  coDlinoation  of  the  A.  illaca 
externa  <g  1011.     It  is  between  the  vein  and  uerTe. 

Aan.  abd.  ext.  Annulns  abdominalis  exterior  S.  ectalii — EitTnal  (ectal)  inKol- 
daI  ring. — This  Is  the  ectal  opening'  of  the  ingnlnal  cajial  through  which  the  chorda  tper- 
matiea  puses  Into  the  abdominal  csTiCf. 

C.  sp.  Chorda  tpermatica — Sprmiatic  cord.— This  is  a  bundle  of  structures  poieing 
from  the  testis  to  the  abdominal  cavit;.  It  is  composed  mainly  of  the  spermatic  artery 
and  vdn  and  the  to*  d^erent. 

Lg:.  P.  LicuneotiuD  Poapartii  (Poap*rt's  ligament.  Crural  arch). — This  is  a  ligs- 
mentouB  or  aponeurotic  arch  dorsad  of  which  pass  the  remoral  veeeels. 

N.  (Nemis)  cniralis  ulterior  (Anterior  crural  nerve).— This  Is  the  largest  branch 
of  the  lumbar  plexus  of  nerres.  It  la  both  musculur  and  cutaoeotis  In  distribution. 
Quain,  A,  1, 604. 

Scarpa's  Triangle. — This  Is  the  trlangalar  depression  on  the  cephalic  side  of  the 
meros  in  which  the  femoral  vessels  arc  found.     Qaain,  A,  I,  4S4 ;  Qmy.  A,  MS. 

V.  (Vena)  femoralis — Femoral  vein. — The  femoral  vein  is  continued  by  the  V.  illaca 
cimmunis  as  it  pasoes  Into  the  abdomen.  It  is  caudadof  the  artery  aa  the  two  pass  dorsad 
of  the  Ligamentom  Poupartll,  but  ventrad  of  it  in  the  mcroe. 

§  365.  I>lMection. — With  the  tracer  and  fine  forceps,  very  care- 
fully dissect  the  artery  free  from  the  vein,  nerve  and  connective  tis- 
sue for  about  2  cm.  from  the  abdominal  wall.  Be  very  careful  not 
to  stretch  the  artery.  It  seems  only  about  half  as  thick  aa  the 
vein. 

§  356.  fndtioiu  in  the  Tenel. — When  the  artery  is  free,  put 
the  handle  of  a  scalpel  wet  in  15  per  cent,  glycerin  entad  of  it  (Fig. 
40);  with  a  Charriere  scalpel  then  make  a  V-shaped  incision  that 
vrill  include  about  one  third  the  width  of  the  vessel  as  it  is  flattened 
on  the  scalpel  handle.  Cut  entirely  through  to  the  scalpel  handle 
on  which  the  vessel  rests.  The  Charriere  should  be  held  pen-like 
(Fig.  63),  and  so  that  the  apex  of  the  V  (Fig.  40)  shall  point  periph- 
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Vessel. 


AltATIOS  FOB  LlOATOKIKO ; 


A  more  convenient,  but  lees  safe  way  for  'beginiiers,  is  to 
employ  scissors  as  shown  in  Fig.  40.  It  is 
sometimes  desirable  also  to  cut  the  Ffrom 
apex  to  base  as  shown  in  Fig.  42.  Enlajge 
tlie  opening  in  the  vessel  by  insertiDg  the 
probe  wet  with  15  per  cent  glycerin. 

§  357.  Iiigaturei.— While  the  probe  is 
still  in  the  vessel,  with  the  tine  forceps 
grasp  the  middle  of  a  thread  30-40  cm. 
long  and  push  the  loop  through  entad  of 
the  vessel,  and  at  a  point  centrad  of  the 
incision  (Fig.  40).  The  loop  may  then  be 
grasped  by  the  fingers  or  forceps  and 
drawn  through  as  far  as  desired. 

Instead  of  pushing  the  thread  through 
as  directed  above,  one  may  put  the  forcefw 
entad  of  the  vessel  first  and  grasp  the  loop 
and  pull  it  through.     Bernard,  A,  263. 

When  the  thread  is  through  as  far  as 
desired,  cut  the  loop.  The  thread  nearest 
the  incision  is  for  tying  the  canula  in  the 

vessel ;  the  other  is  for  ligaturing  the  ves-  _ 

sel  when  the  injection  is  finished.     Both 

threads  should  be  loosely  tied  in  a  sur- 

geon^s  knot  (Fig.  41),  so  that  they  may 

be  quickly  tightened. 

g  358.   Introduction  of  the  Canula.— 

When  the  threads  are  prepared,  remove 
the  probe  from  the  vessel,  select  a  canula 
of  the  proper  size,  that  ia,  as  large  as  can 
be  put  into  the  vessel,  and  make  sure  that 
it  is  open  by  blowing  into  it  oj  forcing 
water  through  it  with  the  syringe.  Hav- 
ing wet  its  small  end,  put  it  into  the  ves- 
sel so  that  the  injection  will  be  centrad. 
To  insert  the  ca  aula,  grasp  one  edge  of 
the  V-shaped  incision  with  the  fine  for- 
ceps and  pull  it  open.      Now  introduce 

the  canula  and  push  gently  with  a  slight  twisting  motion.    At  the 
same  time  pull  with  an  equal  force  in  the  opposite  direction  with  the 
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fine  foroeps  by  which  the  edge  of  the  incision  is  grasped.  Aa  soon 
as  the  canula  ia  in  the  vessel,  let  go  the  edge  of  the  alit  and  grasp 
the  whole  vessel  where  it  eheaths  the  canula.  Pinch  quite  firmly, 
and  pull  while  the  canula  ia  pushed  into  the  vessel  for  about  1  cm. 
The  canula  being  smooth  slips  into  the  vessel  notwithstanding  the 
pressure  of  the  forceps.  Rest  the  elbows  on  the  table  to  steady 
the  bands. 

The  canula  should  bo  very  smooth,  and  the  aerrationa  on  tlie  for- 
ceps must  not  be  too  deep  or  tliey  will  cut  the  vessel.  Tlie  canula 
may  be  polished  as  directed  for  instruments 
(§  183),  and  any  roughness  may  be  removed 
by  the  oil  stone. 

As  soon  as  the  canula  is  property  in- 
serted, put  the  thread  nearest  the  incision 
(Fig.  40)  so  that  it  will  press  on  the  canula 
within  the  vessel,  and  then  tighten  the  knot. 
If  the  canula  has  an  enlargement  near  tin; 
end  I  Fig.  36,  A),  it  cannot  escape  when  tied  as 
in  Fig.  43.  If  there  is  no  enlargement  or  a 
glass  canula  is  used,  the  thread  must  be  tied 
to  some  part  of  the  canula  outside  the  vpsscl, 
If  there  are  transverae  projections  (Fig.  SO. 
A),  the  thread  should  be  tied  around  one  of 
them.  If  a  glass  canula  is  used,  tie  as  shown 
Id  Fig.  42.  All  the  threads  should  be  knot- 
ted in  a  hard  knot  finally,  and  the  ends 
should  be  cut  within  a  centimeter  of  the  last 
knot. 

§  359.  Maldsg  the  Zi^eotlon.— As  soon 
as  the  canula  is  secunxl  in  the  vessel,  fill  tlie 
syringe  partly  with  water  or  normal  salt  solu- 
tion, connect  it  with  the  canula  in  the  vessel,  and  force  a  little  of 
the  liquid  in  to  make  sure  the  canula  is  open  and  properly  inserted. 
In  connecting  the  canula  and  syringe,  grasp  the  canula  with  one 
hand  and  hold  it  firmly  while  making  the  connection.  Do  the  same 
in  separating  them. 

After  forcing  a  small  amount  of  water  into  the  vessel,  separate 
the  cannla  and  syringe,  expel  the  water,  and  then  prpi)are  the  mass 
as  directed  above  (§  34GV  Stir  the  mass  thoroughly,  and  then  fill 
the  syringe,  being  sure  to  lower  the  syringe  as  the  mass  is  drawn 
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into  it,  so  that  no  air  may  get  into  the  syringe.  Connect  the  syr- 
inge with  the  canula  which  is  in  the  vessel  (§  358).  Hold  the  canula 
firmly  with  one  hand  and  pull  toward  the  syringe  as  the  mass  is 
forced  into  the  vessel.  Be  sure  that  the  vessel  is  not  looped  or 
twisted  in  the  least,  but  drawn  peripherad  just  enough  to  straighten 
it.  Force  the  piston  down  steadily  and  continuously  ;  do  not  allow 
it  to  stop  until  the  injection  is  finished.  If  the  canula  becomes 
clogged,  the  resistance  will  be  complete,  and  there  will  be  an 
entire  absence  of  the  elastic  feeling  which  comes  from  the  distended 
arteries.  Very  often  the  canula  may  be  opened  by  pulling  the  pis- 
ton back  a  little  and  then  forcing  it  down  quickly. 

One  can  tell  only  by  experience  when  the  injection  is  finished. 
The  vessels  are  usually  filled,  however,  when  the  piston  returns 
slightly  on  remitting  the  pressure.  If  the  injection  is  carried  too 
far  or  the  pressure  is  too  great,  the  semilunar  valves  (Fig.  102)  are 
liable  to  be  ruptured  and  the  heart  filled,  or  some  vessel  may  give 
way. 

§  360.  Tying  the  Vessel. — As  soon  as  the  injection  is  finished, 
tie  the  vessel  with  the  thread  provided  for  the  purpose  (Fig.  42), 
draw  back  the  piston  slightly,  and  then  cut  the  string  holding  the 
canula  in  the  vessel  and  remove  the  canula. 

§  361.   Cleaning  the  Canula,  Syringe  and  TYTiying  Dish. — Do 

this  immediately  after  tlie  injection  is  finished  before  the  plaster  has 
time  to  set.  Expel  the  plaster  remaining  in  the  syringe  into  the 
waste  pail ;  then  fill  the  syringe  with  water  and  empty  it.  Do  this 
several  times,  and  then  force  some  clean  water  through  the  canula. 
Finally,  it  is  best  to  unscrew  the  top  of  the  syringe  and  i)our  out 
any  liquid  that  has  passed  the  piston. 

Throw  any  plaster  remaining  in  the  mixing  dish  into  the  waste 
I)ail  and  clean  out  the  dish  very  thoroughly.  The  plaster  must  not 
be  thrown  into  the  sink  lest  it  should  set  and  clog  the  waste  pipe. 
The  dissection  may  commence  in  half  an  hour  after  the  injection  is 
finished. 

§  362.  Injeotion  of  the  Femoral  Vein— Fig.  39.— Dissect  the 
vein  free  for  2  or  3  cm.  from  the  abdominal  wall  as  described  for 
the  artery  (§  353).  Compress  the  vein  and  force  the  blood  centrad. 
It  will  pass  y^Yj  readily  and  leave  the  vein  nearly  empty.  Now 
press  on  the  vein  just  as  it  enters  the  abdomen  and  try  to  force  the 
blood  peripherad.  There  wiU  be  seen  a  bulging  in  the  vessel  ex- 
tending about  .5  cm.  from  the  body  wall.    There  are  two  valves  at 
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the  peripheral  end  of  the  enlargenient  which  preveDt  the  flow  of 
blood  in  this  direction.  Make  a  V-shaped  incision  in  the  vein  cen- 
tred of  the  valves  in  the  same  manner  as  directed  for  the  artery 
(§  356).  Compress  the  thorax  and  hold  the  cat  upright  to  facilitate 
the  flow  of  hiood. 

When  as  much  blood  as  possible  is  removed,  insert  the  cannla 
(Fig.  42),  and  inject  plaster  prepared  as  directed  (§  369). 

The  injection  slioold  be  made  as  directed  for  the  arteries,  bat  it 
shonld  be  remembered  that  the  walls  of  tbe  veins  are  thinner  than 
those  of  the  arteries,  and  hence  the  pressure  must  be  more  moderate. 

On  Mcount  of  tlie  valves  in  the  Bystetnic  veiM  {Pig.  103).  it  ia  Deceaeary  to  inject  cen- 
tnd.  The  iojcctioD  mfty  be  made  to  paae  the  valvee  stimellmes,  however,  by  manipulatiog 
the  pMt  irhile  the  maaa  ia  foreed  in. 

§  363.  Injection  of  the  Aorta  Abdomlnalu. — Posture  and 
Bxpoaure. — Place  the  cat  dorsicnmbent,  and  then  exxKJse  the  ab- 
dominal viscera  as  shown  in  Pig.  79,  and  directed  hereafter. 

Turn  the  four  flaps  aside,  and  then  turn  the  intestines  to  the  left. 
The  right  kidney  wiU  be  seen  on  the  right  side,  and  in  the  middle 
line  i}\f:  postcava  (Fig.  101). 

I  364.  DissectiOTi,  and  Insertion  qf  Canxda. — With  the  tracer 
tear  away  the  mesentery  (Fig.  80)  and  connective  tissue  in  the  middle 
line  opposite  the  caudal  margin  of  the  right  kidney.  The  aorta  is 
dorsad  and  siniBtrad  of  the  postcava  in  this  region,  and  between 
the  two  great  psoas  muscles.  Free  it  for  2-3  em.  Make  a  V-shaix'd 
incision  with  scissors  (Fig.  40),  insert  and  fasten  tlie  canuta,  and 
inject  as  dhected  above  (,§  369). 

K  only  the  cephalic  part  of  tlie  lx>dy  in  to  be  Btudicd,  it  ii  ncceseftry  to  Inject  crplialad 
only,  bnt  if  the  entire  animal  ia  to  Iw  atudi<>d,  odp  nliould  Inject  Brat  c<>|ilialnil  and  tlicn 
caudad.    The  aecond  Iqjecllun  should  be  made  bh  soon  as  poeaiblG  after  tho  Orst. 

As  soon  as  the  injection  is  made,  the  puetcava  ehuuld  bo  opened  to  allow  tlio  btimd  tr> 

§  365.  ZitJection  of  the  Portcava.— The  exposure  is  the  same  as 
for  the  Aorta  abdominalis.  Inject  as  directed  for  the  V.  femoralis 
(§  362), 

§  366.  Injection  of  the  T.  Jugulazis  Zlxtexna. — Posture. — Place 
the  cat  dorsicnmbent  and  a  block  tiatwiae  under  the  neck  and 
shoulders.  Rotate  the  head  so  that  tlie  nose  points  away  from  the 
side  to  be  injected. 

Exposure.— Vr^im  upon  the  throat  and  find  the  larynx  (Fig.  30, 
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§  224).  Then  press  upon  the  side  of  the  neck  near  the  head  and  de- 
termine the  position  of  the  wing  of  the  atlas,  diapophysis  atlantalis 
(Fig.  62,  §  229) .  Part  the  hair  along  a  cando-cephalic  line  firom  about 
midway  between  the  wing  of  the  atlas  and  the  larynx,  find  then 
commencing  opposite  the  cephalic  edge  of  the  wing  of  the  atlas, 
carry  an  incision  directly  caudad  for  3-6  cm.  Divaricate  the  skin, 
and  the  external  jugular  vein  will  appear,  fall  of  blood. 

Injection. — ^Dissect  the  vein  free  as  directed  for  the  A.  femoralis, 
make  a  V-shaped  incision,  insert  the  canula,  and  then  remove  as 
much  blood  as  possible,  as  directed  (§  362).  Finally,  inject  with 
blue  plaster  (§  343). 

It  is  impoBsible  to  fill  the  small  yeeeelB  with  plaster  on  aecount  of  the  valves  (Fig.  102). 
If  one  wishes  to  inject  the  venous  system  of  the  cat,  it  may  be  done  sucoessf  ally  in  most 
cases  by  injecting  blue  gelatin  into  the  jugular  or  femoral  vein.    See  Appendix,  §  1400. 

§  367.  Iqjeotion  of  the  Arteria  Carotidea. — Posture. — ^The  x)08- 
ture  should  be  the  same  as  for  the  V.  jugularis  externa  (§  366). 

Exposure. — Make  an  incision  through  the  skin  as  directed  for 
the  external  jugular  vein  (§  366).  Dissect  up  the  mesal  edge  of  the 
skin  to  the  ventrimeson.  Determine  the  position  of  the  larynx,  and 
then  make  an  incision  2-3  cm.  long  just  laterad  of  the  larynx  and 
through  the  stemo-mastoid  muscle.  Divaricate  the  cut  edges  of  the 
muscle,  and  there  \vill  be  seen  extending  parallel  with  the  trachea 
the  carotid  artery,  the  vagus  and  sympathic  nerves,  and  the  V. 
jugularis  iDtema  (Fig.  101). 

Dissection. — With  the  tracer  and  forceps,  dissect  the  artery  free 
from  the  nerve  and  vein.  Make  a  V-shaped  incision,  insert  the 
canula,  and  inject  centrad  as  directed  for  the  A.  femoralis  (§  369). 

All  tlie  arteries  of  the  body  will  be  filled  excepting  those  cephalad  of  the  place  of 
injection  on  the  side  injected.  To  fill  those,  one  must  inject  cephalad  after  the  general 
injection  is  made. 

References  to  Coarse  Injections.— Bernard,  A,  191,  262;  Gage,  1,717;  Harrison. 
A,  II,  865  ;  Heath,  A,  647  ;  Hyrtl,  A,  615  ;  Straus-Durckheim,  B,  I,  90;  MojsisovicB,  A, 
15-24. 


CHAPTER   V. 

OSTEOLOGY— THE  STUDY  OF  THE  BONES. 

THB  DXrKBMlNATJOS  OF  THE  RIGHT  AND  LSPT  WITH  CERTAUI  BONBS — BFKCUL  XITB- 
IfOSICS  01'  TOE  HUHERUB — DETALIED  DESCRIPTIOK  or  THB  tiCAPL'LA,  HUHERDS, 
CARFAUA,  CLATICULA.  8TEBNUM,  008TA,  rELVIfl,  TERTEBBA  AND  SStlLL. 

§  383.  A  general  description  of  the  whole  ekeleton  has  been 
giveii  oa  pp.  87-95.  In  accordance  with  the  general  plan  of  this  work 
aa  stated  in  §  128,  certain  parte  of  the  skeleton  aiv  also  described 
somewhat  in  detail,  while  others  are  mentioned  only  incidentally  or 
not  at  all. 

Sooner  or  later,  of  course,  the  student  will  consult  some  complete 
treatise  npon  Human,  Veterinary  or  Comparative  Anatomy,  and  thus 
acquire  the  information  here  omitted.  We  believe,  however,  that 
he  will  do  well  to  make  for  himself  drawings  and  descriptions  of  the 
bones  not  fully  described  here  ;  the  drawings  should  be  in  outline 
or  but  sliglitly  shaded ;  tlie  descriptions  should  be  in  two  |>arts, 
general  and  brief,  and  special  and  detailed. 

DETERMINATION   OF  RIGHT   AND   LEFT. 

§  369.  The  right  and  left  of  paired  bones  may  be  determined 
by  rrfereoce  to  a  mounted  skelettm  or  figure.  The  longer  membral 
bones  and  the  parts  of  the  shoulder  and  i)elvic  girdles  may  also  be 
distlngnished  by  means  of  the  following  special  formnlte  : — 

In  all  cases,  except  with  the  scapula,  innominatum  and  fibula, 
the  loiig  axis  of  the  given  bone  is  placed  horizonialli/  from  the  left 
to  the  right  of  the  observer,  and  the  distal  end  is  made  in  point  to 
the  side  to  which  tlie  giten  hone  belongs. 

At  the  end  of  the  formula  for  determining  the  side  of  the  body 
to  which  a  long  bone  belongs,  are  placed  directions  for  the  recogni- 
tion of  one  of  the  extremities  and  two  of  the  sides  or  asjtects  which 
are  not  opposite.  Tlie  end  and  the  sides  not  given  may  then  be 
readily  ascertained.     Finally,  there  are  directions  for  determining 
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the  aspects  of  the  limbs  as  wholes,  together  with  some  special  mne- 
monics for  the  humerus. 

§  370.  Olavicula— CZa7)zcfe,  collar  bone  (Pig.  48).— A.  Man.— 
It  should  be  placed  with  the  greater  concavity  up,  the  projecting 
part  of  the  thick,  mesal  of  sternal  end  toward  the  observer ;  then 
the  flattened  lateral  end  will  point  to  the  side  to  which  the  bone 
belongs. 

B.  Cat. — It  should  be  held  with  the  subcylindrical  end  mesad 
and  curving  downward,  the  great  concavity  toward  the  observer ; 
the  flattened  end  will  then  point  to  the  side  to  which  the  bone  be- 
longs. In  young  cats  the  two  ends  are  so  nearly  alike  that  it  is 
difficult  to  determine  right  and  left. 

§  371.  Scapula— Shoulder  blade  (Fig.  43-45).— The  gleno-ver- 
tebral  angle  (§  383)  should  be  held  toward  the  observer  and  the 
glenoid  fossa  down ;  then  the  mesoscapula  will  be  on  the  side  to 
which  the  bone  belongs. 

§  372.  Humerus— (Pig.  46).— The  bone  should  be  held  with  the 
olecranon  fossa  (Fig.  71)  up,  the  epitrochlea  toward  the  observer 
(the  musculo-spiral  groove  in  man  away  from  him).  In  the  cat  and 
many  other  animals,  rarely  in  man  also,  there  is  a  foramen  {Fm. 
epitrocJileare^  Fig.  46),  near  the  caudal  border  of  the  distal  end 
(§  417). 

The  olecranon  fossa,  the  deepest  of  the  distal  foss«e  (Fig.  71)  is 
on  the  dorsal  aspect.  The  Foramen  epitrochleare  in  the  cat  and  the 
most  prominent  apophysis  {epitrochlea)  of  the  distal  end  are  on  the 
caudal  side  in  both  cat  and  man. 

§  373.  Radius— (Fig.  30).— The  bicipital  tuberosity  should  be 
held  down,  the  styloid  process  on  the  side  away  from  the  observer. 
The  styloid  process  is  the  most  distal  part  of  the  bone.  It  is  on  the 
cephalic  side,  while  the  bicipital  tuberosity,  which  is  near  the  prox- 
imal end,  is  mostly  on  the  ventral  side.    The  distal  end  is  the  larger. 

§  374.  Ulna — (Fig.  30).— The  great  sigmoid  cavity  should  be 
held  down,  the  lesser  sigmoid  cavity  from  the  observer ;  then  the 
smaller  end  points  to  the  side. 

The  great  sigmoid  cavity  is  on  the  ventral  aspect  at  the  proximal 
end ;  the  lesser  one  is  on  the  cephalic  aspect  just  distad  of  the 
greater  one  and  continuous  with  it. 

§  375.  Innominatum— Pelvic  bone  (Fig.  30,  61).— It  should  be 
held  with  the  ischiatic  tuberosity  toward  the  observer,  the  pubic 
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arthial  facet  down,  tho  cotyloid  fossa  looking  to  one  side ;  the  fossa 
will  be  on  the  side  to  which  the  bone  belongs. 

§  376.  Pemur— (Fig.  30).  —The  bone  should  be  placed  with  the 
head  pointing  away  from  the  observer,  the  intercondylar  fossa  or 
notch  down. 

The  nearly  spherical  arthral  head  is  situated  at  the  proximal 
extremity  ;  it  faces  approximately  cephalad.  The  longitudinal  con- 
cavity of  the  whole  bone  and  the  intercondylar  fossa  or  notch  are 
on  the  ventral  aspect 

§  377.  Tibia-(Fig.  30).— It  should  be  held  with  the  tuberosity 
for  the  patellar  ligament  up,  the  malleolus  focing  away  IVom  the  ob- 
server ;  the  end  bearing  the  malleolus  will  point  to  the  side  to 
which  the  bono  bnlongs. 

The  most  distal  part  (malleolus)  is  on  the  cephalic,  and  the  lon- 
gitadinal  concavity  on  the  ventral  aspect. 

§  378.  Fibula— (Fig.  30).— If  the  bone  be  placed  liorizontally, 
with  its  distal  extremity  toward  the  observer,  and  the  distal  arthml 
surface  up,  then  the  deep  rough  depression  at  the  latero-distal  mar- 
gin of  the  arthral  surface  will  be  on  the  side  to  wliich  the  T;M>ne  be- 
longs ;  or,  in  grasping  this  end  with  the  pollex  and  index,  the  pollex 
of  the  side  to  which  the  bone  belongs  may  be  easily  put  into  this 


This  method,  so  far  as  we  know,  was  first  devised  by  G.  8.  She]>- 
pard,  a  student  in  the  anatomical  laboratory  of  Cornell  University. 

The  distal  arthral  surface  is  on  the  cephalic  aspect,  and  the 
depression  for  the  ligament  spoken  of  below  is  at  the  ventro-distal 
edge  of  this  surface. 

The  arthral  surface  of  the  distal  extremity  la  on  the  side,  while 
that  of  the  proximal  extremity  is  neariy  on  the  end.  Tlie  depres- 
sion spoken  of  at  the  distal  end  is  for  the  attachment  of  the  "  pos- 
terior fasciculus  of  the  external  lateral  ligament "  of  the  ankle. 

^  379.  Determination  of  the  Rij^t  and  Left  with  the  Entire 
limbs — The  sides  of  the  whole  arm  may  be  recognized  by  remem- 
bering that  the  capitellum,  radius  and  pollex  ithumb)  are  on  the 
cephalic  aide,  while  the  olecranon  process  and  foaaa  are  on  the 
dorsal  side,  and  the  convexity  of  the  elbow  points  dorsad. 

The  sides  of  the  whole  leg  may  be  determined,  since  tlie  tibia  and 
primus  (great  toe)  are  on  the  cephalic  aspect,  and  the  convexity  of 
the  knee  f^ces  dorsad. 
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§  880.  Special  Mnemonics  of  the  Humenw. — ^With  a  bone 
having  such  numerous  and  important  anatomical  relations,  so  vari- 
ously placed  in  different  animals  and  in  the  same  animal  at  differ- 
ent times,  so  frequently  involved  in  surgery,  and  so  generaUy  rep- 
resented in  painting  and  statuary,  it  is  very  desirable  that  the  names 
and  relative  positions  of  the  parts  should  be  promptly  remembered. 
The  following  mnemonic  suggestions  may  prove  usefol  to  some : — 

Of  the  two  ends  of  the  bone,  proximal  and  distal^  the  former  is 
the  larger  and  has  the  longer  name. 

The  cephalic  side  is  also  called  radial^  and  both  these  names  are 
longer  than  the  corresponding  words  cawdal  and  ulnar ^  which 
apply  to  the  opposite  side. 

With  one  exception,  the  principal  features  of  the  cephalic  side 
have  longer  names  than  the  similar  parts  upon  the  caudal  side. 
Trochiter^  capitellum  and  Fs.  radialis  are  longer  than  trochin^ 
trochlea  and  Fs.  ulnar  is.  The  trochiter  itself  also  is  larger  than 
the  trochin. 

Epicondylus  equals  epitrochlea  in  length,  but  the  latter  is  read- 
ily associated  with  trochlea^  and  itself  suggests  the  name  of  the  Fm. 
epitrochleare. 

In  the  normal  position  of  the  arm,  the  deep  olecranon  fossa 
(Fig.  71)  is  uppermost  with  both  man  and  cat.  With  the  cat  also, 
the  longer  and  more  decided  dorsal  concavity  of  the  bone  as  a 
whole  may  be,  though  somewhat  remotely,  associated  with  the  back 
of  a  saddle  horse. 

§  381.  The  selected  portions  of  the  skeleton  are  here  described 
in  the  following  order,  which  is  mainly  that  of  their  simplicity : — 

Scapula,  humerus,  ulna,  ladius,  carpus,  clavicula,  sternum, 
costae  (ribs),  pelvis,  vertebrae,  and  skull.  The  other  membral  bones 
and  the  Os  hyoides  have  been  briefly  described  in  §§  220-224. 

THE  SCAPULA  (Fig.  80,  43,  44,  45,  67,  74,  75). 

References.— Siraus-Durcklieim,  A,  I,  507-509  ;  Parker,  A,  215,  PI.  xxx. ;  Owen,  A, 
II,  488;  Gray.  A,  218-223 ;  Quain,  A,  I,  81 ;  Chaaveau,  A,  81 ;  Cbauvean  (Fleming),  A, 
72  ;  Flower,  A,  221  and  229  ;  Uumplirey,  A,  363-370 ;  Mivart,  B,  89-91  ;  Leyh.  A,  170, 171. 

§  382.  General  Description. — ^The  scapula  (shoulder  blade  or 
blade  bone)  is  a  fiat  irregular  bone  imbedded  in  the  muscles  on  the 
lateral  aspect  of  the  cephalic  region  of  the  thorax  (Fig.  30,  67,  74, 
75),  and  articulating  with  the  humerus  to  form  the  shoulder  joint. 

As  seen  from  its  ental  or  ectal  aspect  (Fig.  43  and  44),  the  out- 
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line  of  the  scapula  may  be  characterized  as  either  subtriangnlar  or 
approximately  semicircnlar.  The  former  term  is  more  commonly 
employed,  i)erhap8  because  it  is  more  applicable  to  the  human 
scapula.  But  if  the  two  scapulse  of  the  cat  are  placed  with  their 
straighter  sides  in  apposition,  they  will  be  seen  to  cover  an  area 
which  is  approximately  circular,  although  the  borders  are  more  or 
less  undulating. 

§  383.  The  MarginB  and  Angles  of  the  Scapula. — It  is  at  least 
convenient  to  r^ard  the  scapula  as  triangular,  and  as  presenting 
therefore  three  sides  (margines)  and  three  angles  (ariguli). 

The  thicker  (glenoid  or  arthral)  angle  articulates  with  the  hu- 
merus, and  presents  several  elevations  and  dc^prcssions  which  will 
be  described  separately.  Its  larger  part  is  occupied  by  a  concave 
surface,  the  Fossa  glenoidea^  for  articulation  with  the  humerus; 
hence  that  border  of  the  bone  which  is  separated  from  the  fossa  only 
by  its  lip  is  called  the  Mar  go  glenoideus.  Between  the  fossa  and 
the  other  border  springs  a  hook-shaped  projection,  the  Pre.  cora- 
coideus^  and  the  border  is  thence  named  Mrg.  coracoideus.  The 
intermediate  border  is  called  the  Mrg.  vertebralis  from  its  proxim- 
ity to  the  Columna  vertebralis. 

Of  the  borders,  the  glenoid  is  the  longest  and  straightest.  The 
coracoid  is  the  shortest  and  least  regular,  and  its  outline  varies  in 
diflferent  individuals.  According  to  the  observations  of  Parker  (A, 
215,  PI.  XXX.,  Fig.  1-3),  in  the  cat  and  in  some  other  Camivora  this 
margin  ossifies  from  an  independent  center  and  remains  for  some 
time  separate  from  the  rest  of  the  bone.  The  vertebral  border  is 
intermediate  in  length,  and  presents  a  nearly  regular  curvature. 
With  young  individuals  this  margin  is  cartilaginous,  representing  a 
suprascapular  but  later  it  becomes  coossified  with  the  rest. 

The  angles^  respcictively  more  and  less  obtuse,  formed  by  the 
junction  of  the  vertebral  margin  with  the  other  two,  are  called  coraco- 
vertebral  and  gleno-vertehral. 

The  emargination  of  the  coracoid  border  near  the  neck  of  the 
bone  (at  the  lower  end  of  the  dotted  space  in  Fig.  43)  is  known  as 
the  Incisura  coraco-scapularis  (Flower,  A,  223).  In  the  human 
scapula  it  is  deeper  and  commonly  called  the  suprascapular  notch. 

^  384.   Description  of  Fig.  43. — The  CDtal  aspect  of  an  adult  left  scapula. 
AcTomitm.—'V}DS&  is  more  distinctly  seen  in  Fig.  44  and  45. 

§  885.   Area  Mtueuiare$— Areas  of  the  attachment  of  muscles. — Upon  these  two  fig- 
ures of  the  scapoU  and  upon  four  views  of  the  humerus  (Fig.  68-71),  the  areas  of  muscular 
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attacUment  axe  enclosed  by  intemipted  lines.  Following  Hia  metliod  of  On^  (A)  aad 
H.  S.  Williams  (1),  the  origini  are  indicated  by  dau  and  the  in»eTtioM  hj  thort  Unf.  It  !• 
easy  to  aseociate  these  two  marka  with  the  letters  o  and  i,  which  form  reapectlvelj  tbs 
initials  of  origin  and  intertion. 

The  acapnia  aSords  orij]^  to  the  following  10  mascles  ;  Bub»eap^)iari»,  lupra^rinatut, 
in/raspinatut,  mtditricept,  »pinodtit«ideu«,  aeromio-MMdeiu,  tert*  (majoi),  i  ' 
(teres  minor),  bie«pi 
ecidevt.  0pon  It  a: 
the  following  7 
Aeremio-tr^itM  int. 
peti«i,  rhomboUeu*,  mrrattu, 
ittator  aaguii  teaptila,  Uaator 
ebmeuim  and  omfnto-seopit- 
larit.  On  the  ttgaxe  the  in. 
sertioD  ares  of  the  last  named 
muscle  is  represented  u  too 
near  the  ooraoo-vertebial  an- 
gle. 

g  886.  CoBinn  — Neck.— 
This  is  the  thickened  and 
"  slightly  constricted  portion  of 
the  scapula  connecting  the 
glenoid  end  or  angle  with  the 
body  of  the  bone.  According 
to  Qnain  (A,  II,  88),  its  IhniU 
are  difibrently  assigned  by 
anatomists  and  sorgeons. 

§387.  Firamen  Ifutrien*— 
The  vascular  roraroen. — There 
may  be  1,  2  or  8  of  these  foia- 
mina.npoD  the  ental  aspect, 
and  their  location  Is  quite 
variable.  They  always  enter 
obliquely  so  as  to  point  toward 
of  them  is  traceable  to  the  base  of  the 
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t  least  o 


the  glenoid  end  of  the  bone,  and 

meiitcnpiiUi. 

Fomi  OUnoidi-a.Sve  descTiption  of  Pig.  45,  g  399. 

g  388.  Fou/t  f^iibae'ip'ilaru.—Thia  name  is  applied  to  the  entire  ental  snr&ce  of  the 
boLe ;  08  shoirn  upon  the  figure,  however,  the  muscle  of  tha  same  name  does  not  arise 
from  the  wliule  area.  Moat  of  the  margin  of  the  fossa  ia  mure  or  less  raised.  The  shaded 
area  reprosoots  a  shallow  longitudinal  furrow  which  coincides  nearly  with  the  mesoacap' 
nla  (Fig.  44), 

Between  the  furmw  and  the  coracoid  margin  arc  two  well  marked  ridges  tbr  the  attocb. 
ment  of  tindinons  inttraettiom  of  the  M.  sftbicaputarit ;  there  are  nsoally  other  ridgra 
which  are  m'>st  distinct  in  old  individuala.  Near  the  glenoid  margin  is  a  prominent  ridge 
which  eeparales  ihe  Ft.  »'ibK"piilari»  proper  from  the  shallow  furrow  which  gives  origin 
to  the  M.  U.re'.  Tlie  .tf  miroalalit  arisis  from  the  middle  two  fifths  of  the  Mrg.  gUnd- 
deui,  and  its  glenoid  third  gives  origin  to  tho  Af.  mtditricfpl. 

MetiicTomion. — Tliis  is  better  atiown  in  Fig,  44  and  K. 

§  389.   Proeevit)  GtrjHVJideus— The  coracoid  process.— Tbi«,  aa  better  seen  in  Fig.  4S, 
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projects  •harply  enUd  between  the  F>.  glenoldeft  uid  tha  Mrg.  eoncoidens.    Fratn  ita 
exticmitj  uiaea  Uu  M.  earaeoideiu  {Fig.  70). 

Btdgt*. — See  A.  lubteapulitrii. 

Tubereulum  Bieipitak.—Bee  Fig.  4S. 

%  880.  DeacriptioD 
of  Fig.  44.— Tho  ectal 
■apect  of  the  Bcapnla. 

The  prindpal  featoie 
of  this  Burboe  ia  the  rob- 
triangaUr  lamliin  which 
projpcU  therefrom ;  iti 
diiection  ia  ■pproiimatuly 
longiEadinal,  but  it  Is 
more  nearl;  panllel  with 
the  longer  part  of  the 
eoncoid  border,  and  it 
inclinn  In  the-  opposite 
direction.  It  begiaa  ai 
ft  triaogular  elerallon  at 
tbe   vertebral   border   of      -,  ^ 

the  acapnia,  and  riies  '^^'*j.  \ 
Mpldly  to  about  the  mid-  "if.  *^JoS 
die  of  the  length  of  the  *- 

bone,  where  Ita  edge  la 
tliickenod  and  roogbened. 
From  this  p«dnt  toward 
the  glent^  end  lie  eleva- 
tion remains  nearlj'  unl- 
form,  but  thera  are  pro- 
Jectlona  which  will  be 
described  presently.  This 
ectal  ridge  U  the  meimapala  or  ipine  of  the  fnptda. 

%  8»l.  In  the  llgbl  of  Embryology  and  Comjiaratlvo  Anatomy,  the  ontire  scapula  may 
be  n^rded  as  essentially  a  anbcyllndrical  bar.  With  racist  Mammals  the  sides  are  pro* 
doced  in  three  directions  so  that  a  transi-ctioa  is  irregularly  T-*h'iped  ;  the  ujiright  of  tbe 
T  represents  the  ectal  ridge  joat  descrilxxl,  and  the  two  arms  of  tbe  cross.plece  represent 
the  two  lamina  at  right  angles  therewith  which  constitute  th«  principal  part  of  the  bone, 
and  whose  borders  are  respectively  glenoid  and  eoracoid.  By  Parker  (A.  310),  tbeae  three 
regions  are  called  respectively  maiitcapiila.  potttcapvla  and  praumpula. 

Consistently  with  these  names,  the  glunoid  ixirder  eliould  Ik-  called  Mrg.  pottneapuUtrin, 
and  (he  coracoid  Mrg.  prmeupvlirii ;  the  foess  between  them  and  Ihe  mceoecapula  should 
also  be  similarly  deaignated.  Sinci>,  however,  the  anthropotomlml  name  for  mcsoscapula 
Is  w^uf,  and  in  the  natural  attitude  of  man  its  direction  in  approximately  horizontal,  thcae 
fosKe  have  been  named  iiifra*pitti»i»  and  mpranpinovii.  while  the  moscles  arising  there, 
from  are  called  infraipiTWjtiii  and  tupranpinatut.  Until  it  shall  he  agrcfd  to  change  the 
names  of  tbeoe  moacies,  it  will  probably  bo  more  convenient  to  retain  the  anthropotomical 
namee  for  the  foasB. 

g  393.  Aeromion—Pn.  mnnnia/i^— Acromion  process  {Fig,  30, 48, 40,  471.— This  forms 
the  free  extremity  of  the  meeoscapala.  Its  ectal  border  is  dcflocted  Blightty  from  the  line 
of  tbe  meaoscapnU  toward  the  coraooid  border.  In  man  it  articulates  with  tbe  clavicle, 
bat  in  the  eat  It  la  connected  therewith  by  only  a  slender  ligament  or  stri^  of  (ucia. 


Fio.  44.— The  Ectal  Abpbct  or  an  Addivt  Left  Bcap- 
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g  803.  Delta  Mfoteapulm— The  delta  of  the  meaoacapula  (Fig.  44).— W 
Be  ft  auiuble  deeigiutioQ  of  ibe  eli^Utl]'  elevated  triangular  rougb  Borhca  at  the  Tertabra] 
end  of  the  m~-aoacapa1a. 

g  391.  Fu»»a  liifratpiTuaa—Tlie  infraspinouB  ftMsa.— This  ia  the  larger  of  tlie  tiro  ectal 
foesee,  and  is  diBtioctlj  triaiii^uUr  in  shape.     It  is  overbnog  by  the  meaoseapula  and 


g  895.  Fasta  Supratpiaata — The  Bnpraspinoua  losea. — This  is  lees  regular  in  form  than 
the  iufraapinouB  (bssu,  and  its  area  is  leas  exieoaive ;  but  the  muade  which  occupiea  it  la 
larger  than  might  be  inferred,  both  on  account  of  tlie  inclination  of  die  meauocapula  and 
ite  own  projection  beyond  the  coracoid  border  of  the  scapula. 
Metoteapuia — SpiTie  of  the  taipida. — See  above  (g  390). 

g  896.   MeUteromion — (Fig.  43,  67).— At  its  greatest  elevation,  near  the  glenoid  end,  the 

DieHOScapula  ia  produced  over  the  InfmBpinauH  fossa  as  a  quadrate  or  aubtriangnlar  pro- 

ceM,  the  metaeromum.    lis  ectal  surlace  and  free  border  are  rough  for  the  insertion  of  the 

MM.   Ueator   dacievla    and   aeromic- 

A.  GiUAoid    end  of  rl^kt  seapui 

TitA..  tirlpit 

A  c  romioN.^ 


■fovo.  ^Icncidla 


B    H'o^   ^    , 


il't      I,,!. 


Pio.  45.— The  Qi.ESoiD  End  of  an  Adult 
Bight  Scatula  (A),  ahd  the  Proximal 
END  OF  AN  Adult  Uioht  Humerus  iB)j 
slightlj  reduced. 


g  897.  TuAm<ntM{Jf««MMpul(i)— 
The  tuberosity  of  the  spine  of  the 
scapula. — At  about  midway  between 
the  tip  of  the  acromion  and  the  ddta 
the  mesoecapula  is  thickened  and 
roughened,  conaiito^ng  the  tuberotUg. 

g  398.  ExplanatioD  of  Fig.  45, 
A. — This  shows  the  glenoid  end  of  a 
tight  flcapula.  The  bone  ia  so  placed 
that  the  acrrimioD  appears  less  luintnl 
than  Ihc  mctacMmion,  the  iiifraspi- 
cons  surface  of  the  mesoecapula  is 
much  foreshortened,  and  only  a  part 
of  the  iflenoid  border  is  shun-n  ;  the 
eoracoid  border  is  not  represented  at 
all. 

Between  the  acromion  and  the  ectal 
margin  of  the  Ft.  glenoidea  ia  a  deep 
notch,  the  Intiiara  magntt  (tfipularii}, 
or  "  great  scapular  notch." 

g  391).  Fo»»a  OUHoidea—Th]B  U 
SPen  to  l>e  a  shallow  concavity  with  a 
pcBr-shai>ed  ontline.  The  gmaller  end 
forms  a  distinct  Tbel.  ituberculvta)  bi- 
Hinlale  for  the  attachment  of  the  M. 
Near  tbie  ttnd,  the  ental  border  of  the 


bieept  at  the  root  of  the  Pre.  (proceitut)  earoMideiit. 
fosaa  preecnta  a  slight  emargi nation. 

g  40O.  Pre.  (procesawi)  Coracoirleva—The  coracoid  process.— This  shows  here  to  the 
l>e«rt  ndvaniBge  as  a  hook-like  proct-s9  coruparable  with  the  beak  of  some  birds  (whence  its 
name),  or  with  a  lialf-beut  finyer,  as  sugKeated  by  Humplirey  (A,  366).  At  its  bose,  oppo- 
dle  the  euiargi notion  near  the  smaller  end  of  the  F».  gtcnoidfa,  is  a  nutrient  foramen. 

%  401.  Explanation  of  Fig.  45,  B.— Tliia  represents  the  proiimal  end  of  a  righl 
humerus,  with  the  dorsnl  side  u|ii>erraost.  Wheu,  therefore,  tlie  humerus  and  the  acap- 
nia are  in  contact  at  the  shoulder,  the  upper  and  narrower  part  of  the  arthral  surface  of 
the  former  is  received  by  the  lower  and  irider  part  of  the  Foua  gUntridea. 
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The  general  oatlloe  of  the  proxtnul  end  of  the  bone  is  appTDximst«l7  th«t  of  an  Irreg- 
Dlar  lomoge,  the  two  eouJler  Miglea  bltmt«d,  >diI  one  of  the  aides  etrungl;  Indeotod.  The 
BDftlee  tTe  doi^  utd  rentral,  oudkl  and  capb»lic,  while  the  ^dea  face  obliquely  Tentro- 
cephalad,  etc 

The  toDowing  deflcriptioiis  ahoold  be  coDgldeied  In  ccmnectioii  with  what  Is  Mid  of  the 
part*  aodar  Fig.  46 . — 

g  403.  Caiuilit  Bieipitaii»—Tti«  bicipital  canal  or  gnrave  (Fig.  80,  46,  6Q.  TO,  TS).— Thla 
appeals  aa  a  notch  between  the  truehia  and  the  troehUi.r,  and  la  orerhung  more  by  the 
former.  Thnmgh  it  pasaea  the  tendon  of  the  JT.  bieept  on  ita  way  to  the  Tbd.  bieipiUtU 
of  the  Bcapola  (Fl(r.  45,  A). 

g  403.  Caput  JrtietilaM — The  arthnl  head  or  anntomlcal  head  cf  the  humema  (I^lg. 
SO,  46,  68-71). — This  ptesente  a  amootli  convex  Earfsce  which,  aa  viewed  perpendlcalarlj 
to  the  proximal  end  of  the  bone,  ia  irregularly  circntar  In  outline.  Really,  however.  It 
extenda  npon  the  doiaal  aspect  of  the  biine.  and  is,  as  a  whole,  approximately  triangular. 
It  ia  mach  larger  than  the  Ki.  gUnoidta  of  the  scapula  with  which  it  arllculatea,  being 
twice  as  long  and  more  than  half  as  wide  again. 

g  404.  Fotm  rroeAflmann— The  ttochiteriao  toesa  (Fig.  80,  68).— This  ia  a  depreeelon 
upon  the  cephalic  aspect  of  the  proximal  extremity  of  the  humeros  near  the  tip  of  the 
tTochiter.     Upon  It  la  Inserted  the  M.  inffatpinatut. 

%  405.  TVecftiM— The  caudal,  "inner"  or"  leaser"  tubepoeiiy  (Fig-  8,  46,  6»-78).— This 
forma  the  caudal  otitase  angle  of  the  losenge  repreaented  by  the  entire  proxlmsl  aspect. 

Notwithstandiog  the  objections  of  Hyrtl  (B,  200),  we  have  employed  the  names  aptc<>n- 
djrfua,  tpitrothka,  IroehUer  and  trochin.  which  were  proposed  by  Chauasier  and  adopted  by 
Straiu-Durckbeim  <A,  I,  513). 

g  406.  Trochiter—Tbe  cephalic,  "outer"  or  "greater"  tuberoeity  (Fig.  80,  46,  68.  M. 
71,67,  74).— The  proximal  border  of  this  forma  the  ventro-cephallc  aide  of  the  losenge  rep- 
resented by  tbe  entire  proximal  end  at  the  bone. 

THE  HDMBBUS  (Fig.  6.  7,  80.  45,  46.  67-75.  106). 

Refarencea. — Straua-Darckheim.  A.  I,  ."ilt-AH  :  Owen,  A,  II,  511;  Humphrey.  A, 
871-877 ;  CbanTeau,  A,  88.  84 :  Chauveaa  (Fleming),  A,  73.  74 ;  Flower,  A,  239,  346 ; 
Leyh.  A ;  Grv.  A,  338-338  ;  Qnain,  A,  I,  S5-«;. 

§  407.  General  Dewription. — This  is  the  single  hone  of  the 
brachlum,  the  proximal  segmrnt  of  the  arm.  According  to  the 
raembral  terminology  suggested  by  Marsh  (see  §  83),  it  is  the  ce- 
phalic O.  propodiale.  Its  proximal  and  distal  ends  fonn  with  the 
scapula  and  with  the  ulna  and  radius  the  shovMer  and  elbow  joiTiis 
respectively. 

In  all  Vertebrates  excepting  tlie  "  fishes,"  that  ia,  in  all  Am- 
phibia, Reptiles,  Birds  and  Mammals,  excepting  the  armless 
Amphibia  (Ciecilians)  and  Reptiles  (serpents  and  a  few  lizards),  the 
humerus  is  present  and  gives  attachment  to  numerous  and  impor- 
tant muscles.  In  the  cat,  as  partly  shown  upon  Fig.  68-71,  it  affords 
ori^n  and  maertiou  to  many  muscles. 
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The  Immenis  of  the  cat  presents  a  snbcylindrica)  shaft — ^the 

diaphysis,  and  two  enlarged  and  irregolar  ends— the  Sa^emitates 

pToximales  and  distcUes. 

Viewed  from  the  ventral  or  dorsal  aspect,  the  caudal  and  ce- 
phalic oatlines  of  the  entire 
bone  are  concave,  the  cod- 
cavity  being  both  greater 
and  more  r^^ar  on  the  cau- 
dal side  (on  which  the  three 
braces  are  placed).  Seen, 
however,  from  either  the  can- 
dal  or  cephalic  side,  as  in 
Fig.  68  and  70,  the  dorsal 
and  ventral  outlines  are 
S-shaped.  On  the  dorsal 
side  the  sharper  curvature 
is  near  the  distal  end,  while 
the  reverse  is  the  case  with 
the  ventral  side.  In  other 
words,  the  proximal  extrem- 
ity is  more  enlarged  dorsad, 
and  the  distal  one  ven- 
trad. 

The  cat's  humerus  Aoes 
not  present  the  appearance 
of  liaving  been  listed  which 
characterizes  tliat  of  man 
and  some  other  Mammals — 
an  appearance  which  ia  due, 
at  least  in  ])art,  to  the  devel- 
opment of  ridges  with  inter- 
vening   farrows    having    a 

more  or  less  distinctly  spiral  arrangement  for  the  attachment  or 

accommodation  of  muscles,  vessels  or  nerves. 

§  408.  Description  of  Fig.  46,— This  represents  the  ventral  aspect  of  the  right 
bnments.  that  which  ismosl  cnmninDl;  and  folly  eiamlned  and  comimred.  The  same  aspect 
of  the  left  liumeras  is  repreBenl? d  in  Fig.  00,  and  the  cephalic,  caudal  and  doTBal  aspecta 
in  Fig.  68,70  and  71  respectiTely. 

g  408.  Gaiialit  BkipUalU—Tbo  bicipital  canal  or  groove  (Fig.  30,  46,  46.  OB,  70),— 
This  iH  a  marked  depresaon  upon  the  Tentro.candal  aspect  of  the  proximal  extremitj.  Aa 
better  shown  in  Pig.  45,  it  lies  betnecu  the  eminences  called  trorhUer  and  troehin.     In  the 
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freah  itate  It  Is  oonverted  into  %  foramen  or  cloHsd  onal  by  tendouB  which  are  iiiKrt«d 
npon  tbeae  parta.  Throngli  it  \\k^  the  tendon  of  the  M.  bietpt,  the  one  which  repreaeDts 
the  "  long  "  or  "  glonoid  "  bead  of  the  moecle  id  roaa.  By  Strana-Dntckheim  (A.  I.  513), 
the  canal  ia  called  "  eouUtie  HapUaU." 

§  410.  Capitdlum  (Aumert')— The  radial  head,  external  or  outer  coDdfle  (Fig.  80, 46, 0). 
— The  distal  end  of  the  bone  preeenta  a  amooth  aaddleabaped  aar&ce,  the  caudal  border 
of  which  ia  raiaed,  and  the  cephalic  border  ronnded.  As  aeen  from  the  ventral  aipect,  this 
arthral  aur&re  Is  nearly  iiqnallj  divided  by  a  Blight  ridge,  and  the  contrez  caudal  portion 
ia  the  capiwllum.  Thii  surface  narrows  as  it  is  continned  orer  the  distal  end  of  the  Ixme, 
M>  that  ita  shape,  it  extended  In  a  plane,  would  be  Bp[iroiimately  lanceolate  or  pear-shaped, 
with  a  distinct  emarginatlon  at  tbe  cephalic  side  of  the  base. 

With  tbe  ca^dtellnm  artlcalates  the  foaaa  at  the  proximal  end  of  tbe  radiut ;  this  end, 
anfortuuatetj,  bedng  likewise  named  enpittllam.  It  would  be  well  If  anatomists  coold 
agree  to  call  one  of  these  parts  capitelium  and  the  other  capUulvm. 

%  411.  Caput  {humeril  Artiful'ire — The  artliral  or  aoatomical  heed  of  the  humerus. — 
Tbe  smooth  convex  artbra)  surface  of  this  part  hardly  appears  in  this  view  of  the  bone, 
but  is  shown  in  Fig.  71.  In  man  it  is  distlDguiBhed  from  the  non-arihral  aurfoce  of  the 
rest  of  the  £U.  pnatmaiii  by  a  furrow  or  coDStrictloa,  the  analomkal  ntck.  In  the  cat. 
Ihia  neck  i»  not  etitarly  defined. 

g  413.  Criita  DeUoidea—Tho  deltoid  ridge— "CrOte  deltoldlenne  eiteme,"  Btraos. 
Dorckhpim  (A,  1,  fil:))— (Fig.  46,  OB,  08).— Tliis  is  a  narrow,  nearly  straight,  and— in  well 
marked  adult  humeri— «hariily  defined  roised  line  extending  from  Iho  tubercle  for  the 
InaertioD  of  the  X.  mietmlaiin  |Pig.  09|  at  the  base  of  the  trochlter  on  ibe  wpbalic  anpect 
of  the  proximal  exiremity  diatad  aud  vimtrad.  to  lose  itself  on  the  third  fourth  of  tbe  ven- 
tral border.  The  sharpneea  which  characterises  its  priiximal  portion  diBappean  al  abont 
the  middle  of  tbe  bone. 

g  418.  CriMta  Pteloralit — Tbe  pectoral  ridge — "  (.'reto  doltiAdionno  antf  rieure,"  Rtraus- 
Darckheim — (Fig.  46,  09). — This  name  Is  applied  by  us  lo  the  ill  defined  rough  line  upon 
the  proximal  two  thlrdfl  of  the  ventral  aspect  of  the  liumerua. 

This  and  the  Crt.  ddtoidta  couvergo  dlstnd,  but  cease  to  t>e  distinct  before  meeting. 
The  long  triangular  interval  between  tliem  is  called  by  Straus- Durckhcim  (A,  I.,  .'ilS), 
"empriente  deltoTdienoe."  Mivart  applies  (B,B3,  Fig.  63).  the  name  dtltoid ridge  ti>  what 
seems  to  correspond  to  this  inter^'al,  and  inaccurately  states  that  the  two  parts  uf  tiie 
Jf.  dtltoideut  above  mentioned  are  inserted  ujion  it. 

g  414.  ZKopAyn*— Tlie  shaft  (Fig.  40,  80,  «e-71).— Altbougb  the  sliaft  of  the  hnmerus 
may  be  generally  deacrilied  as  approximately  cylindrical,  it  Ih  sligblly  compressed,  ao  that 
at  any  point  Its  cephalo-caudal  diameter  ia  less  than  ita  dorse -ventral.  It  is  slightly 
curved  so  as  to  present  a  ventral  convexity. 

For  convenience  of  description,  the  entire  bone  may  be  said  toconalBt  of  a  ■nbcyllndricul 
shaft  and  enlarged  eKtremities.  Strictly  speaking,  however,  tlio  dinphynit  Includiti  alt 
but  the  proximal  and  distal  tpiphyta,  and  these  arc  less  extensive  Ihf  n  the  regions  desig- 
nated as  eTtratutatei.  In  a  young  animal  the  proximal  PpipliyBls  separatee  along  an 
undulating  Line  passing  diatad  of  the  caput  articulan;  and  the  tubercle  for  ihe  insertion  of 
tbe  Jf.  mieottalii.  Tlie  great«st  length  of  the  opiphyfiB  equals  only  about  one  elgbtb  of 
the  lenijth  of  the  entire  liumi-rus,  whereas  the  Ert.  pTiKrimalis  Inrludi-s  nl>out  one  fifth.  Tbe 
distal  epiphysis  also  includes  merely  so  much  hs  bean  the  artliral  surfaces  with  the  epi- 
trochlea  and  epicondylns,  whereas  the  proximal  limit  <'f  the  &t.  duilalU  embraces  also  tbe 
Fm.  epitrodUfort. 

Upon  the  caudal  aspect  of  the  diapbysis,  near  the  junction  of  tbe  first  and  s^ond 
fonrths,  and  nearer  the  ventral  than  the  dorsal  border,  is  to  be  seen,  with  adult  humeri,  a 
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narrow  longitudinal  depression  rongrbened  for  the  attachment  of  the  conjoined  tendcms  c 
the  MM.  teres  (major)  and  latisaimus  (dorsi).  It  is  indicated  by  an  interrupted  line  a 
Fig.  70.  On  Fig.  46  it  does  not  appear,  but  its  proximal  end  would  be  opposite  the  pros 
mal  end  of  the  longer  brace.  Its  length  equals  the  dorso-ventral  diameter  of  the  bon 
opposite  its  distal  end. 

§  415.  Epicandt/lu^^The  epicondyle  or  external  condyle  (Fig,  80,  46,  68,  69.  71,  74).- 
This  is  a  rough  subconical  eminence  upon  the  cephalic  aspect  of  the  distal  extremity.  T 
it  is  attached  the  proximal  end  of  the  cephalic  (external)  lateral  ligament  of  the  elboin 
and  from  it  arise  the  MM.  Extensor  ulnaris  and  Ext.  minimi.  Obliquely  proximad  froi 
the  epicondylus  extends  the  Crista  epicondylaris,  which  loses  itself  on  the  dorsal  aspect  o 
the  diaphysis  nearly  opposite  the  point  of  nearest  approximation  of  the  deltoid  and  pectort 
crests  upon  the  ventral  aspect. 

The  epicondyle  has  been  called  "  outer  "  or  "  external  condyle,"  and  more  reoentl; 
by  Markoe  (i)  and  others  **  external  epicondyle." 

§  416.  EpitrocMea— The  epitrochlea  or  internal  condyle  (Fig.  80,  46,  69,  70,  71,  75).- 
This  is  is  a  rough  subconical  eminence  upon  the  caudal  aspect  of  the  distal  extremity.  I 
is  larger  than  the  epicondylus,  and  springs  abruptly  from  the  nearly  plane  caudal  ewrtto 
formed  by  the  caudal  prominence  of  the  trochlea.  Proximad,  however,  it  is  directly  coe 
tinuous  with  the  bar  forming  tlie  caudal  boundary  of  the  Fhn,  epiiroehleare, 

§  417.  Fm.  (Foramen)  Epitroehleare— The  epitrochlear  or  supracondyloid  forama 
(Fig.  30,  40,  69,  70,  75,  105).— This  is  a  narrow  perforation  from  the  ventral  to  the  dorsa 
aspect  of  the  humerus  near  the  caudal  side  of  the  distal  extremity.  Through  it  pass  th 
N.  medius  ond  the  A.  brachialis  on  their  way  from  the  dorso-caudal  to  the  ventral  aspec 
of  the  arm. 

In  the  cat,  the  Fm.  epitrocJiUare  is  within  the  naturally  assigned  limits  of  the  Esd 
distali)*,  but  it  is  wholly  within  the  diaphysis  ;  its  distal  boundary  is  sometimes  very  nea 
the  diaphysio-cpiphysial  suture,  and  sometimes  separated  therefrom  by  a  space  equal  t 
the  longer  diameter  of  the  orifice. 

The  Fm.  epitrocJdeare  exists  in  the  other  Felidae  and  in  some  other  Camivora  (Flowei 
A,  246),  and  occasionally — partly  circumscribed  by  ligament — in  man  (Humphrey,  A,  373 
Quain.  A,  I,  87).  Usually,  however,  the  human  humerus  presents  merely  an  emarginatioi 
of  the  bone,  along  which  pass  the  median  nerve  and  the  brachial  artery. 

§  418.  Fos.m  Radialis  and  Ps.  Ulnaris — The  radial  and  ulnar  fossae  of  the  huroeni 
(Fig.  40). — On  the  ventral  (anterior)  as]Xict  of  the  distal  extremity  of  the  humerus,  jus 
proximad  of  the  arthral  surfaces  of  tlie  trochlea  and  capitellura,  are  two  slight  depres^oni 
against  which,  in  the  strongly  flexed  condition  of  the  elbow,  abut  the  coronoid  process  c 
the  nlha  (Fig.  80,  Pre.  c^yronoideus),  and  the  side  of  the  capitellum  or  proximal  arthral  en 
of  the  radius  (Fig.  30) ;  hence  their  respective  names.  Between  the  two  fossae,  especial! 
in  well  marked  bones,  is  a  slight  ridge.  The  Fossa  ulnaris  is  described,  but  not  namec 
by  Straus-Durckheim  (A,  I.,  513). 

§  419.  The  Fossfi  okcranalis,  on  the  dorsal  aspect  of  the  distal  extremity,  will  I 
described  in  connection  with  Fig.  71. 

§  420.  Trochin  and  Troch iter— The  caudal  (lesser  or  inner)  and  the  cephalic  (greats 
or  outer)  humeral  tuberosities  (Fig.  30,  45,  68-71).— These  parts  of  the  proximal  extremit 
have  been  described  in  connection  with  Fig.  45,  and  their  muscular  attachments  will  I 
mentioned  in  connection  with  Fig.  68-71.  Seo  «lso  above,  CanalU  bieipitalis.  It  has  bee 
mentioned  under  Fie?.  45  that  while  the  trocliin  is  wholly  caudal  in  position,  the  trochit< 
is  about  equally  ventral  and  cephalic. 

Trochlea— {F\g.  46,  69,  71)— This  is  the  half  saddle  shaped  arthral  surface  at  tl 
caudal  side  of  the  distal  end  of  the  humerus.     Its  caudal  border  is  raised  and  aharpl 
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defined,  bat  cepbklad  it  U  ooDtionons  with  the  capitellnin,  the  Umita  of  the  two  Brirfscw 
being  Indicated  by  a.  alight  ridge.  Teutiad,  the  two  Harfaces  are  nearly  eqo&l  in  extent, 
bat  doraad  the  cspitellom  gndnally  narrows  tuid  dlaappeATS  ns  Men  In  F^,  71,  while 
the  tnioble»  contiDUca  upon  the  doToal  aspect  of  the  bone  Mid  has  a  decidedly  obliqae 
direction. 

THE  CABPALIA  (Fig.  6.  80.  47). 

The  bones  of  the  Mrpns  (wrlat)  hare  been  ennmcrated  In  §  84. 

References, — In  addition  to  the  references  given  In  §g  B4,  80,  see  Oegeubanr,  B ; 
Stnoe-DiuekbeliD,  A,  I,  OIB-OM ;  Mlvart,  B,  W-9e ;  Gray,  A,  asfi-iMl  :  Quain,  A,  I, 
90-»8,  M  ;  Chanveau,  A.  88,  89 ;  Chanveau  (Fleming),  A,  78,  80  ;  Lcyb,  A,  177-182 ; 
Fh>wer.  A,  353-960 ;  Humphrey,  A,  S87-S90. 

g  421.  Explanation  of  Fig.  47. — This  rcprcaenle  the  dorsal  aspect  of  the  carpus  and 
of  the  contigooas  parts  of  the 
metacarpaiia  of  an  Asiatic 
lion  aeven  months  old,  and 
of  two  young  doga,  The  let- 
tering is  nearly  nntform  in 
the  three  Sgnree,  bat  the 
present  description  refers 
only  to  the  lion. 

P,  I.  M,  A,  Hi,  the  met*, 
earpalla  of  the  poUex,  in- 
dex, medins,  annnlarla  and 
minimns ;  p,  the  O.  piii- 
farme,  which  is  really  a  smo- 
MoiJ  boM  In  the  tendon  of 
the  M.  JlezoT  vlnarii,  and 
not  a  troe  carpal  element; 

«.  m.  W  and  tm.  the  unci-  Fio.  47.— Thr  Doshal  Aspect  of  thr  Oarp,\i,  Rboion 
form*,    moffnum.    Irapeioid  or  a  Touno  Lion  (i-arosmt  houhb)  and  op  Two 

and  trapmiiim  reepectlvely,  TOUNO  D0O8.     (From  Wilder,  19,  SOI,  Fig.  1.) 

forming  the  distal  row  of 

carpalia ;  as  slated  In  §  84,  the  ancirorme  is  snppoeed  to  represent  two  elements  of  the 
typical  or  primitiTs  carpus. 

The  proximal  row  conrists  of  bat  t«o  cartilaginons  pieces,  oommnnly  known  as  the 
euntiforme  (py)  and  the  ttapho-lunare.  Since  cvneiforme  has  become  well  established  in 
the  names  of  three  of  tbe  tarsal  bones,  we  have,  upon  tbe  suggestion  of  Prof.  O.  C  Marsh 
and  in  accordance  with  the  custom  of  some  European  anBtomists,  substituted  therefor  the 
term  pj/ramidaU,  which  was  employed  by  Btraus-Durckhelm  (A,  1.,  520),  Tliia  element 
represents  the  vlnare  of  the  primitive  carpus. 

The  la^er  proximal  piece  Is  a  single  tnara  of  cartilage,  but  a  section  shows  that  ossifi- 
estion  has  began  ttom  three  tuparate  center'.  The  two  larger  correspond  10  the  teaphoidt* 
(te)  and  tbe  funar<  (I)  of  man,  and  to  the  radiaie  nnd  inUrmedium  of  the  primitive  carpus. 
The  thip)  and  smaller  center  {ee)  prol>ably  represents  the  centrale  of  the  primitive  carpus. 
which  is  not  distinct  in  man. 

So  far  as  appears  lh>m  the  figure  of  Uivart  (B,  fig.  90),  the  carpus  of  the  cat  is  essen- 
tiallj  rimilar  to  that  of  tbe  lion. 
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CLAVICULA  (Pig.  30,  48,  66,  67,  72). 

The  davide  or  collar  bone  is  briefly  described  in  §  212. 

References.— Straos-Durckhelm,  A,  1, 509;  Flower,  A,  228;  (}^genbaur  (Lankester), 
A.  477  ;  Gegenbaur,  C  ;  Gray,  A,  215-218 ;  Quain,  A,  I,  84,  96 ;  Parker,  A,  215 ;  Huin- 
piirey,  A,  359-368. 

g  422.  Explanation  of  Fig.  48. — This  represents-  the  nnosnally  large  and  well 
marked  clavicles  or  collar  bones  of  an  old  male  cat.  Their  mesal  or  sternal  ends  are 
apposed,  nnd  are  seen  to  be  approximately  cylindrical. 

The  left  is  placed  in  nearly  its  natnnl 

.  TmzoL  y^       attitude  in  the  body,  showing  that  its  oephalo- 

^^^^^^^^^      ^^^^■P^^'^^y       caudal  diameter  is  nearly  aniform,  and  that 

laflf^^^^"^'^^  ^^^"w^Wlt-     ®*^^  ®"^  curves  slightly  caudad,  the  mesal 

TTi,      Aa     m       T»  T r^  ©^d  tho  moTO  dcddedly. 

Pio.  48.— The  Right  and  Left  Cla-  „.         ,     .  ,      .  ,         , 

^^^^r  -.  r^™  AWT  rfcTTx  n.m        1  The  nght  is  so  placed  as  to  ahow  the 

vicxjLiE  OP  AN  Old  Cat  ;  x  1.  ,  ,      ^  ,   ,.    ,       ,     , 

caudal  aspect,  and  display  the  dorsal  concav- 
ity. Tlie  mesal  half  is  nearly  straight,  but  the  latoral  is  quite  regularly  curved.  The 
dorse- vent  ml  diameter  of  the  bone  increases  gradually  toward  the  lateral  end,  which  is 
about  twice  the  width  of  the  mesal. 

Directly  or  indirectly,  the  rlaviclo  affords  attachment  to  the  Mm,  davo-trapeziuf,  eCrtfto- 
ma«ttndeus  and  davo-dfltoideus,  but  as  it  is  connected  with  the  sternum  and  the  scapolt 
only  by  ligaments,  it  is  moved  with  the  muscles  instead  of  forming  an  efficient  f olcrom 
for  their  action. 

THE  STERNUM  (Fig.  7,  80,  50,  72,  73,  99,  100). 

Tae  st;yrnum  or  breast  bone  was  briefly  described  in  §  210. 

References.— Straus-Diircklieim,  A,  I,  496,  497  ;  Mivart,  B,  49,  TO  ;  Fiower,  A,  78 : 
Humphrey,  A,  821-329  ;  Gray,  A,  2C7-210  ;  Quain,  A,  I,  25-27  ;  Chauveau,  A,  75;  Chau- 
vcau  (Fleming),  A,  66  ;  Leyh,  A,  164-106  ;  Parker,  A,  215. 

§  423.  Explanation  of  Fig.  49. — The  ventral  asiKJct  of  an  adult  sternum,  with  the 
contiguous  parts  of  the  costicartUagines.  Incomplete  views  of  the  sternum  are  j^ven  in 
Fig.  30,  50,  72,  73,  99  nnd  100. 

The  sternum  consists  of  a  mesal  series  of  osseous  or  partly  cartiln^rinous  segments 
called  sternebro!,  united  by  cartUajes.  The  figure  was  drawn  from  a  dried  sternum,  and 
the  intersternebral  cartilages  are  not  shown  distinctly,  neither  is  indicated  the  line  of  junc- 
tion of  the  osseous  and  cartilaginous  portions  of  the  caudal  segment. 

Of  the  sternebne.  the  most  cephalic  and  the  most  caudal  have  received  special  names, 
prcpsternum  and  xiphut€7*num.    The  intervening  segments  constitute  the  meaosternum. 

§  424  MesoHternum. — As  indicated  in  t^  210,  there  may  be  either  6  or  7  mesostemebiv. 
making  the  total  number  of  sternebrae  8  or  9.  The  variation  is  due  to  the  presence  or 
absence  of  a  short  and  nearly  cubical  piece  between  the  xiphisternum  and  the  uxth  con 
stant  mesosterneber.  This  piece  is  neither  figured  nor  described  by  Mivart  (B,  Fig.  24). 
or  Parker  (A,  PI.  xxx,  Fig.  3),  and  does  not  appear  distinctly  in  the  figures  of  Strans- 
Durckheim  (A,  PI.  vi,  Fig.  2,  and  PI.  vii,  Fig.  2),  notwithstanding  his  intimation  (A,  1,546) 
that  it  is  always  present.  In  the  sterna  examined  by  us  this  seventh  piece  is  sometimes 
quite  large,  and  in  other  cases  so  small  as  to  be  unrecognizable,  at  least  from  the  surfiux. 
We  have  also  observed  considerable  diversity  as  to  the  number  of  costicartilagines  which 
reach  the  sternum,  but  are  not  yet  prepared  to  say  whether  8  or  9  is  the  more  freqnent 
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namber.    The  oasticartllage*  which  reoeb  the 
but  there  1b  comdderBble  dWenit?  u  to  the  ei\ 

Bach  of  the  cotialant  meBcstemebne  Ib  twc 
u  wide,  and  alightl;  enlai^ed  at  the  ends  bo  as  to  be  sotuewbat  of  a 
dnmb-bell  shape. 

§  42\  Prtuternu-m. — This  ia  ■ometlmes  colUd  manvJtriam  from 
ita  funn  in  nian.  It  ia  nearly  twice  aS  long  aa  the  averngo  mesoater- 
neber,  and  the  cephalic  half,  which  ia  cartilage  in  tlio  kiitcn,  is  com- 
pieeaed  and  lapera  to  a  blunt  point.  On  each  Bide  la  an  oblique 
shoulder  for  the  attachment  of  the  Gm  coaticartila^.  bo  that  the 
entire  pisatemnm  is  shaped  somewhat  like  tlie  hoid  of  a  iancB.  Ita 
ventral  aapect  ia  prominent  on  the  meson,  forming  the  pretlemal  ke-cl. 

g  436.  XipAuterntmt.— This  ia  also  called  the  njthoid  or  ennifm^ 
eartiltigt.  In  the  adult  cat  only  the  ondal  third  or  fourth  la  cartilage, 
and  its  tip  ia  enlarged  into  a  disk.  Tho  reet  of  the  liphiatenium 
tapers  caudad  from  its  base. 

The  stemam  affjrds  attachment  to  the  MX.  ertopretoralii.  tntopto- 
tora'-u,  tUTno-mattoidfOA,  tterao-hyaidmit  and  nonio  otlicrs, 

g  437.  Btiation  of  the  Uterntbra  to  the  Oottiearlil'jffitun.—Wbae 
diaaecting,  it  ia  often  desirable  to  designate  the  nunilwr  of  a  stemebcr 
when  the  sternum  la  ao  covered  by  muaclea  as  to  make  the  enmnera. 
tlon  difflenlt.  In  these  casoB  the  ribs  or  their  cartilages  ma;  tuuallj 
be  counted  from  the  moat  cephalic  of  the  series,  their  ntlations  to  the 
BtcmebiB  being  as  follona  : — 

With  the  sii  constant  meflnsteroebrw.  the  cartilages  are  attached 
at  the  ttpha'ie  end,  bo  thnt  the  third  metmstemebcr,  for  example, 
which  to  the  fourth  stemcber,  would  lie  the  Begmcnt  jaet  caudad  of 
the  point  of  attachment  of  the  fourth  cartilage.  The  first  cartilages 
are  connected  with  the  Bides  of  the  pneHteraum,  wlilch  Is  really  the 
first  stemeber;  tlie  relations  of  the  eighth  and  niuth  cartilages  are 
If«s  de&nile  and  constant. 

C03T.fi  (KIBS)   AND  COBTICABTILAQINES  {COSTAL   CABTI- 
LAQES).    Fig.  80. 

Refereoces.— Strans-Durchlielm,  A.  I,  493,  and  II,  ST  ;  Qnain, 
A,  I,  37.  141  ;  Gray,  A,  210, 396 ;  Flower,  A,  m ;  ChauTeaH  (Fli>mlnB), 
A,  «T,  140;  Chauveaa,  A  ;Le7h,  A,  lG2,!W9i  Humphrey,  A,  329-387:  Kb/iS 

§  428.  The  coetss  or  ribs — 13.  rarely  14,  on  each     an  adult  Stkb- 
side — constitute  a  aeriea  of  arcIio<l,  liigiily  elastic     kdm;  xi. 
bones  which,  with  their  continuations,  tlic  costicar- 
tilaginet,  the  stemnm  and  the  thoracic  vertebree,  form  the  conical 
skeleton  or  framework  of  the  thnrax  (Fig-  30  and  60), 

The  ribs  and  their  cartilages  are  slender  and  subcylindrical  in 
form.  They  present,  in  expiration  and  moderate  inspiration,  a  com- 
pound curve,  the  convexities  being  caudal  and  lateral  {Fig.  30  and 
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60).  The  ribs  proper  have  each  a  general  caudal  inclination  from 
the  tuberculum  to  the  arthron  oostioartilaginiSy  while  the  carti- 
lage has  a  cephalic  inclination  from  the  arthron  to  the  sternal  end 
(Fig.  30).  In  full  inspiration  the  ventral  or  sternal  ends  of  the  ribs 
are  nearly  ventrad  of  the  vertebral  ends,  the  caudal  convexity  being 
partly  or  entirely  obliterated  (Fig.  50). 

§  429.  Special  Characters. — The  capitellum  of  the  12th  and 
13th  ribs — 14th  if  present — articulates  with  but  a  single  vertebra. 

The  capitellum  of  the  first  articulates  to  a  slight  extent  with  the 
body  of  the  last  cervical,  but  the  diarthrodial  part  of  the  articula- 
tion is  entirely  confined  to  the  body  of  the  first  thoracic  (Flower, 
A,  23).  The  first  rib  and  those  last  named  above  (12,  18, 14),  pos- 
sess no  Ugamentum  interarticvlaTe  (Fig.  60). 

The  12th  and  13th  ribs— 14th  if  present— possess  no  arfhrdl 
tvberculum  ;  it  is  also  sometimes  absent  from  the  11th.  The  tuber- 
culum of  each  of  the  others  articulates  diarthrodially  with  the 
diaphysis  of  the  vertebra  corresponding  to  it  in  number ;  thus,  the 
tuberculum  of  the  first  articulates  with  the  diapophysis  of  the  first 
vertebra,  and  that  of  the  seventh  with  the  diapophysis  of  the  sev- 
enth, etc. 

§  430.  Sternal,  Asternal  and  Floating  Ribs. — The  cartilages  of 
the  first  nine  ribs  (Fig.  49 )— rarely  of  only  the  first  eight — ^are  articu- 
lated with  the  sternum,  and  hence  are  called  sternal  or  true  ribs.  The 
remaining  three  (or  four)  are  called  asternal  or  false  ribs,  as  their 
cartilages  do  not  reach  tlie  sternum.  Finally  the  13th — 14th  if  pres- 
ent— ^is  not  attached  to  the  one  just  cephalad  of  it  by  connective 
tissue,  as  are  the  10th,  11th  and  12th,  but  ends  independently  in 
the  abdominal  muscles,  and  hence  is  called  a  floating  or  vert^al 
rib.    (Humphrey,  A,  329,  337  ;  Hutchinson,  A,  1016. 

§  431.  Methods  of  Demonstration. — The  form  and  the  various 
parts  of  the  ribs  are  best  made  out  in  those  that  have  been  com- 
l^letely  deprived  of  their  soft  parts  as  directed  above  (§  248).  The 
relations  and  mobility  of  the  ribs  singly  and  collectively,  and  their 
arthra  and  ligaments,  must  be  studied  on  fresh  or  alcoholic  speci- 
mens. 

§  432.  Elasticity  and  Mobility.— Take  as  lean  a  cat  as  possi- 
ble, place  it  dorsicumbent^  and,  commencing  at  the  ventrimeson, 
remove  the  skin  and  muscles  covering  the  sternum,  and  the  ribs 
with  their  cartilages  of  one  side.  Press  upon  the  thorax,  and  the 
elasticity  of  the  ribs  wiU  be  felt.    Grasp  the  second  mesostemeber 
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and  pnll  ventro-cepbalad.  This  will  show  the  way  in  which  the 
capacity  of  the  thorax  ia  increased. 

§  433.  Artlura — Joints. — Remove  the  muscles  covering  the  tu- 
bercolnm  and  cervix  of  the  seventh  rib  for  example,  and  the  liga- 
meTiis  will  be  seen  as  white  bands  holding  the  tuberculum  to  the 
diapophysis  and  the  capitellum  in  the  socket  formed  by  the  demi- 
facets  of  the  two  vertebrse  (Pig.  52,  Artkron  capitelU).  Cut  away  the 
ligaments  on  the  caudal  side  of  the  tuberculum  with  the  arthrotome 
and  bend  the  rib  ceplmlad.  This  will  expose  the  smooth  arthral 
siuface  of  this  diarthTodial  joint  That  of  the  capitellum  may  be 
demonstrated  in  the  same  way. 

To  demonstrate  the  amphiarthrodial  joints  at  the  arthron  costi- 
cartilaginis,  the  linger  or  some  solid  substance  should  be  placed 
entad  of  the  arthron,  and  then  the  ectal  surface  of  the  bone  and  car- 
tilage should  be  sliced  away  with  the  arthrotome.  The  cartilage 
and  bone  will  be  found  continuous,  the  ends  not  being  separate 
and  smooth  for  gliding  upon  each  other  as  with  the  capitellum 
and  tuberculara.  The  end  of  the  rib  is  but  very  slightly  hollowed 
ont  to  receive  the  cartila^,  thus  differing  from  the  condition  in 
man,  where  the  cartilage  is  implanted  in  a  deep  pit. 

The  diarthrodial  joints  of  all  the  sternal  ribs  (8  or  9)  at  the  junc- 
tion of  the  costal  cartilages  and  sternum  (§§  424,  430),  may  be  dem- 
onstrated by  slicing  off  the  ectal  surface  of  the  conjoined  sternum 
and  cartilage  as  directed  for  the  Arthron  costicartilaginis. 

%  434.  Ugamentum  interarticalare — iDterarticular  ligament 
(Fig.  50). — This  is  most  satisfactorily  demonstrated  in  one  of  the 
middle  ribs,  the  seventh  for  example.  The  muscles  should  be  re- 
moved as  for  demonstrating  the  tubercular  and  capitellar  joints, 
and  the  ligaments  binding  the  tuberculum  to  the  diapophysis  should 
be  cut.  Nip  away  the  neural  arch  (Fig.  53)  and  remove  the  short 
segment  of  exposed  myelon.  This  will  expose  the  floor  of  the  neu- 
ral canal.  Dissect  the  dorsal  (posterior)  common  ligament  from  the 
intervertebral  fibro-cartilage,  move  the  rib,  and  the  ligamenium 
interarticulare  wiU  be  seen,  as  a  rope  in  a  pulley,  passing  across 
the  floor  of  the  neural  canal  in  a  groove  on  the  dorsal  surface  of  the 
intervertebral  flbro-cartilage,  and  connecting  the  heads  of  the  pau- 
ofrib3(§444). 

g  43S,  This  liguneDt  differs  so  remftrkftblj  ^m  Ue  bamotogno  in  nun  that  •  brief  com- 
parison u  added : — 

In  num  the  ligament  ta  plate-liks.     In  the  cat  it  is  tbick  and  band-like.     In  man  it 
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completely  divides  the  arthral  surface  of  tlie  capitellom  into  two  parts  correBponding  to 
the  demifacets  of  the  two  vertebrae  (Fig.  52,  Arlhron  eapUelli).  In  the  cat  it  but  partiallj 
divides  the  surface.  In  man  the  ligament  joins  the  intervertebral  fibro-cartilage,  and  does 
not  extend  from  side  to  side.  In  the  cat  it  passes  from  side  to  side  in  a  synovial  groove 
lined  by  an  extension  of  the  synovial  membrane  lining  the  joints  of  the  capltella  of  the 
pair  of  ribs.  Uence»  while  in  man  there  tLrefour  separate  synovial  cavities  for  the  capltella 
of  each  pair  of  ribs  possessing  the  interarticolar  ligament,  in  the  cut  there  is  bat  on^,  since 
the  arthra  of  the  capltella  communicate  with  each  other  through  the  groove  for  the  Liga- 
mentum  interarticulare. 

References.— Bichat,  A,  1,231;  Mayer,  47,  273:  Chauveau,  A,  140 ;  Lcyh,  A,210; 
Cleland,  4  and  5  ;  Quain,  A,  1. 141 ;  Gray,  A,  296  ;  Gage,  S,  421. 

§  436.   Preparation. — ^Fig.  60  represents  two  costse  and  costi- 
cartilagines  separated  from  the  body  and  in  the  position  assumed 

during  the  follest  possible 
ikertulum,  inspiration — ^that  is,  drawn 
ventrad,  laterad  and  cepha- 
lad  so  as  to  obliterate  their 
caudal  convexity  (Fig.  30), 
and  give  the  greatest  capa- 
city to  the  thorax.  The 
cleaning  process  was  carried 
only  sufficiently  far  to  re- 
move the  soft  parts,  leaving 
the  interarticular  ligament 
and  the  connections  of  the 
costal  cartilages  and  ster- 
num (§§  252,  427). 

§  487.  Arthron  costicartilagi- 
nis.— The  amphiarthrodial  articuia* 
lion  hetween  the  sternal  end  of  the 
diapliysis  and  its  cartilage  (§  433). 

§  438.  Arthron  mesostemebri 
—  Costo-sternal  articulation.  —  The 
diarthrodial  articulation  of  the  costal 
cartilage  with  the  mesostemum.  The 
first  costal  cartilage  articulates  with  a 
Fig.  50.— Caudal  View  of  the  Seventh  Pair  single  stemeber  (pnestemum),  the 
OF  CosTiE  (Ribs)  ;    x  1.  ot^l^er  eight  with  two  (§  430,  Fig.  49). 

§  439.  Capitellum— Head.— The 
vertebral  end  of  the  rib  ends  in  a  somewhat  |)ear-8haped  capitellum  or  head  which  articu- 
lates diarthrodial I7  with  the  demifacets  of  two  contiguous  vertebrsB  (Fig.  52,  Arthron 
capiteUi.) 

§  440.   Cervix— Neck. — The  cervix  or  neck  of  tho  rib  is  the  somewhat  constricted 
part  immediately  following  the  capitellum  and  between  it  and  the  tnberculum. 
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g  441.  CoiU— Rib.— The  omU  or  rib  proper  is  tha  bony  p«it  of  the  arcb  extoixl- 
Ing  from  tbe  capltellum  to  the  Arthron  coat'icvtilB^iDis.  It  hu  two  extremitiGs — 
rertebnl  or  doml  and  EteraKl  or  Tentnl ;  tvo  earfneae — ecial  taA  ental '  two  edge*— 
cepballc  And  CAodAl.  The  rertebiml  end  bean  the  eapitelliun  :  tlie  octal  sarfacs  la  next 
the  ehin ;  the  cephalic  edge  faces  toward  the  head. 

g  443.  CosticartUftso — Coatal  cartilage.— The  cartllagfooiie  oon  tin  nation  of  the  rib 
which  pasaeB  Irom  the  Bternal  end  af  tlie  diapbfals  toward  the  scemom  |g  438,  Fig.  40^  In 
the  figure  It  ia  deepi;  shaded  and  la  between  tbe  Arthron  ooacicartilagiDla  and  the  meeo- 
■temeber. 

g  443.  DiaphTsii  (CcMtc)— ^Ii^— 'Hio  diaiili^sla  of  tbe  rib  is  tbe  part  between  the 
tnbeTGalnm  and  the  Artbron  coaticartilaginia. 

g  444.  LiEamcDtum  interarticnlare,  lU.— tntcntticalar  ligament. — Tbia  is  a  atroDg, 
BDQOoth,  band-like  ligament  connecting,  throngh  the  floor  of  tbe  nuurol  canal,  tbe  beads 
of  opporite  riba  (2d  to  11th  pain  inclnaive) ;  (g  434). 

g  449.  Meaosternebra,  at. — The  aqoare  area  between  tbe  eternal  ends  of  tbe  coatal 
cartilages  repreacnta  tbe  candal  end  of  the  0th  meeoeteraober  (fj  434,  Fig.  49). 

g  446.  Tnberculucn— Tubercle.— Tbe  tuberculum  is  an  elevation  on  the eetal  anr&ce 
of  tbe  ribjnst  at  the  end  of  tfaecorrli.  It  bears  a  smooth  artbral  beet  whisli  artlculatca 
(diarthrodiaUy)  with  the  dlapopby^  of  the  7tb  thoracic  vertebra  (Fig.  33  and  g  489). 

PELVIS. 

Geaenl  References  to  the  Pelns.— Straus- Dnrdcholm,  A.  I,  480,  and  II,  68 ;  Quain. 
A.  1, 100,132.  )S9:  Oraf,  A,  249:  Chauveau  (Fleming),  A,  01.161;  Chaiivean.  A,  7.^,  ISa ; 
Lefh,  A,  166.  313 ;  Hower,  A.  381  and  %t ;  Unmplirey,  A,  486  ;  Joulin.  1  ;  Mivart,  8 
mild  111 :  Wilder,  10.     A  chronological  bibliographj  la  given  at  the  end  of  the  last. 

§  447.  Preparation, — The  soft  parts  were  fully  removed  hy  one 
of  the  proceBses  already  described  (§§  244-256).  Parts  of  the  first 
and  second  sacral  vertobrse  were  removed  with  nippers  to  exi>ose  the 
ArthTon  ilio-sacrale.  To  show  the  lines  of  junction  between  the 
ilium,  ischium,  Os  puAis  and  Os  cotyloideum,  it  is  necessary  to 
prepare  the  pelvis  of  a  cat  retaining  its  milk  teeth. 

§  448.  Arthron  illo-iaorale — lUo-sacral  articulation. — Tliis  is 
the  articulation  between  the  sacrum  and  the  ilium.  In  the  fig::re 
the  arthral  surface  on  the  Uium  is  brought  into  view  by  the  re- 
moval of  part  of  the  sacrum.  The  caudal  third  of  this  surface  is 
diaTthTodial,  the  cephalic  two  thirds  amphiartkrodial ;  the  motion, 
however,  is  very  limited. 

The  lateral  masses  of  only  the  first  sacral  vertebra  articulate 
directly  with  the  ilium. 

%  449.  Crista  ilii — Iliac  crest. — The  iliac  crest  is  the  pn)minent 
dorso-cephalic  projection  of  the  iliora  (Fig.  30,  61,  §  230). 

§  450.  Tm.  (Foramen)  obturatoriiun — Obturator  or  thyroid 
foramen.— The  large  oblong  space  bounded  by  the  os  pubis  and 
the  ischinm. 
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5  451.    Foasa   cotyloidea — Cotyloid  fossa,   Acetabalnra.- 

cotyloid  fossa  is  a  deep  (.^up-sliaped  cavity  in  the  lateral  asp' 

the  iiiDomiuate  bone  which  articulates  diarthrodially  with  the  bei 

of  the  femur.     The  third  of  the  circumference  of  the  cavity  next  the 

obturator  foramen  is  absent,  thus 

I)roducing  the  cotyloid  notch 

mugh  depression    extends    from 

this  notcli  about  half  way  across 

the  floor  of  tlie  fossa.  ^ 

§  452.   mum.— This  is  the 
phalic  part  of  the  os  i7inom\ 
twin.      It    articulates    with 
sacrum  and  fonns  a  considei 
pail,  of  the  cotyloid  fctssa. 

§  i.'iS.  iBcfaium — The  dorso- 
caudal  part  of  the  prlvic  bone. 
It  forms  a  large  part  of  the  coty- 
loid fossa  and  about  une  tlurd  of 
tho  pubic  symphysis. 

§  454.  Oa  cotyloideum — Co- 
tyloid bone. — A  small  bone  form- 
ing the  ventral  part  of  the  floor 
of  the  cotyloid  fossa.  Straus- 
Durcbheim,  A,  I,  502;  Milne- 
Edwards,  A,  X.  358.  It  has  not 
been  detected  in  man,  and  can. 
seen  as  a  separate  bone  onl; 
immature  cats. 

§  455.  Oa  mnominatujn- 
nominate  or  pelvic  bone. — Tlie  os 
innorainatum  is  made  up  of  tiie 
iUum,  the  iscTtmm,  the  os  pvhis 
and  the  os  cotyloideitm.  These 
four  bones  are  completely  united 
in  adult  life.  The  right  and  left  pelvic  bones  together  form 
pehic  (lirdfe. 

§  456.   Ob  pubis— Pubic  bone. — It  is  the  cephalo-ventral  of 
bones  forming  the  pelvic  girdle.     It  fonns  only  a  small  part  of  thp 
cotyloid  fossa  and  about  two  thirds  of  the  symphysis  pubis. 
§  457.  Pelvis,  az. — "The  two  innominate  bones,  together 


o.  S\. — Vehtbal  View  of  the  Cat's 
PE1.VT9  wrrn  Adjacest  VEHTBnii.B. 
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the  Bacnun,  form  the  pelvis,  a  complete  circle  of  bone,  or  rather  a . 
short  tnbe."— Flower,  A,  384. 

Fro.  tnuu.,  FrooeMnu  tnuuTemu.  —  Trassverse  process  or 
diapophysis  of  the  7th  lamhar  vertebra. 

§  458.  Saoruiii,  az. — "  The  portion  of  the  vertebral  column  to 
which  the  pelvic  girdle  is  attached."  It  is  compoaed  of  three  ver- 
tebrffi,  which  in  adult  life  are  more  or  less  completely  consolidated. 

In  an  immature  cat  which  would  show  well  the  lines  of  demar- 
cation between  the  bones  forming  the  Os  inouminatnm,  the  sacral 
vertebne  would  be  but  partly  cooaaified. 

§  4S9.  Symphyili  pubii,  oj.— This  is  the  linear  articulation 
(amphiarihrodial)  between  the  ventral  aspects  of  the  two  Innomi- 
nate bones.  Its  cephalic  three  fourths  is  formed  by  the  Os  pubis 
and  the  caudal  fourth  by  the  ischium.  In  fully  adult  aninmls  the 
symphysis  usuaJly  becomes  anchylosed. 

Vert.  (Vertebra)  lumbalis. — The  last  or  7th  lumbar  vertebra 
(Pig.  55). 

Vertebne  oandales,  (Mf.— Tail  vertebne.— These  follow  imme- 
diately after  the  sacrum  (Pig.  30). 

g  460.   In  mddltion  to  the  parts  named  above,  the  folloniog  shoald  be  meDlloned : — 

A.  The  llio-pteiirual  Lint  and  Emineaee. — Neiiber  are  sbuwn  in  Straus-Durckliulni'B 
fignra,  from  nhich  tbia  was  copied.  Buth  sboald  ebon  ou  tbe  rlglit  aide,  however.  The 
Une  extends  trom  the  lUo-aocral  Brticulallon  to  the  moat  prominent  p«rt  uf  the  pnbla. 
Opposite  tbe  cephalic  ed|^  of  tbn  acetabnlum  the  line  preoenti  an  eminence  which  1b  at  or 
TCT7  near  the  junction  of  tbe  ilinm  and  iiubia 

B.  The  TaberotUg  of  tAe  JwAi'um.— ThU  is  the  most  prominent  thickened  part  of  the 
iachiam.  It  forma  the  extreme  dnm>caudal  iiart  of  tbo  whole  pclrla.  It  is  uiiou  this  part 
the  cat  rests  when  letting  on  her  baaDches. 

COHTMNA    VERTEBRALIS. 

References.— StratU'Durckheim.  A.  459  ;  Qaain.  A,  I,  9,  26  :  Graj,  A.  132  ;  Hum- 
phtey.  A,  113  :  Milne  Edwards.  A,  X,  32r>;  Lejh,  A,  IS3;  Chauvcau,  A,  ID;  Owen,  A, 
II,  48^  ;  0w.>a.  231  ;  Carier,  A,  I,  1~0  ;  Flower,  A,  10  ;  Mivart,  3  and  124  ;  Maclisc, 
A,  623  ;  Clehind.  7  and  i;i ;  Wilder,  10. 

§  461.  The  Columna  vertebralis,  spine,  vertebral  or  spinal  col- 
nmn,  consists  of  a  series  of  osseous  segments  called  vertebra;  arranged 
in  close  connection  with  each  ofh^r  and  fonuing  the  bony  axis  of  the 
body.  It  is  nearer  the  dorsal  tlian  the  ventral  aspect  in  the  cat 
and  in  most  other  Vertebrates.  Its  position  and  curves  are  shown 
in  Pig.  30.    It  is  prolonged  caudad  beyond  the  trunk  to  form  tlie 
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axial  support  of  the  tail ;  and  cephalad  it  is  articulated  diartbro- 
diaUy  with  the  occipital  region  of  the  skull.  ''The  different  verte- 
brse,  with  some  exceptions  (§  458),  remain  through  life  distinct  from 
each  other,  though  closely  connected  by  means  of  fibrous  struc- 
tures which  permit  a  certain  but  limited  amount  of  motion  between 
them." 

§  462.  "Although  the  vertebrsB  of  different  regions  present 
great  diversities  of  form,  there  is  a  certain  general  resemblance 
among  them  showing  a  common  plan  of  structure.  This  plan  is, 
however,  worked  out  variously  in  different  regions  by  change  of 
form  and  the  suppression  or  superaddition  of  parts,  thus  fitting 
them  to  fulfill  their  special  purpose." — Flower,  A,  10. 

In  general,  each  vertebra  is  composed  of  a  solid  subcylindrical 
centrum  or  body,  and  a  bony  arch  (neural  arch),  with  various 
processes^  extending  dorsad  therefrom  (Fig.  52-55). 

§  463.  Regions  of  the  Vertebral  Column. — For  convenience  of 
description,  the  whole  vertebral  column  has  been  divided  into  five 
regions,  named  in  order  from  the  head  : — Cervical  (7)  ;  Thoracic  or 
Dorsal  (13) ;  Lumbar  (7) ;  Sacral  (3) ;  Caudal  or  Tail  (22),  (Fig.  30). 

The  middle  Cervical,  Thoracic  and  Lumbar  vertebrae  are  shown 
in  Fig.  53-55,  where  the  special  characters  of  these  three  groups  are 
well  illustrated. 

§  464.  Distinguishing  the  Five  Groups  of  Vertebrad  and  the 
Ends  of  the  First  Four  Groups. — ^The  cervical  vertebrae,  except  the 
7th,  are  distinguished  by  the  presence  in  the  diapophysis  of  the 
vertebrarterial foramen  (§  473). 

The  7th  cervical  is  distinguished  from  the  thoracics  by  the  ab- 
sence from  its  prominent  diapophysis  of  an  Arthron  tuberculin  and 
by  the  absence  of  an  Arthron  capitelU  from  the  cephalic  end  of  the 
centrum  (Fig.  52).  It  differs  from  the  other  groups  by  its  short 
wide  centrum,  large  neural  foramen  and  slender  neural  spine. 

The  thoracic  vertebrae  differ  from  all  the  others  by  the  presence 
of  an  Arthron  capitelU  on  the  cephalic  end  of  the  centrum  or  upon 
both  ends. 

The  lumbar  vertebrae  may  be  distinguished  by  their  long  sub- 
cylindrical  centra,  and  by  the  cephalic  inclination  of  the  neura- 
pophyses  and  of  all  the  diapophyses  except  the  first. 

The  sacral  vertebrae  are  more  or  less  completely  ancJiylosed. 

The  caudal  vertebrae  differ  from  the  others  by  the  smallness  or 
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absence  of  the  nenral  foramen,  the  caudal  mclinatioa  of  the  dia- 
pophysea  when  present,  and  hy  the  presence  in  some  (3d  to  0th)  of 
the  so-called  cJiewon  bojies. 

%  465.  The  thetron  ione»  «re  gnudt  oesiclm  nttacbsd  to  tho  cephnlo-veatral  part  of  ths 
ckodKl  verMbne  and  forming  Aa  open  oi  closoi  &tc1i  Uirougli  which  passes  tbe  caudal  coa- 
tinnalioD  of  the  A.  tatra  media. 

The  endM  of  the  vertebne  may  be  dlBtiagaiBhod  vei7  readil;  by  remontbcring  that  the 
aitbral  surface  of  the  prmtygapophytit  (F\g.  53),  situatod  at  thn  c^hallc  i-nd  of  tho  verte- 
bn,  f*ci!a  either  dorsad  or  dorso-mnad,  while  that  of  the  pmUygapophyiit  faces  veDtrad 
or  Tentro-Iatenul,  It  follows  from  this  that  tbe  postzjgaiaphvBea  overlie  the  praz^f^ 
popbjrses  like  the  tilea  on  a  roof.  EBpecially  lu  the  thoracic  Btid  lumbar  regions,  (be  fnei- 
tura  tertAralu  or  Inter  vertebral  notch  is  mncb  deei>or  on  tbo  caudal  than  on  (he  cephalic 
dde.    Tbe  above  cbaractsrs  apply  also  to  man. 

§  466.  Demonitration. — All  of  the  general  as  well  as  special 
points  relating  to  tlie  vertebral  column  may  be  demonstrated  on  a 
flexible  natural  skeleton  (§  252)  and  one  entirely  divested  of  its  soft 
parts.  The  relation  of  the  myelon  and  other  soft  parts  must  of 
course  be  demonstrated  on  a  freali  or  alcoholic  specimen. 

§  M7.  Preparation— (Fig-  S2)  — Tho  cleaninu  (§  2113).  was  carried  auffidentlj  far  to 
diveflt  tbis  port  of  the  vertebral  culumn  of  oil  its  soft  purls  cxeopt  tlie  iatcrvertebnl  libro- 
cartilageo. 

g  498.  Artbron  capitelli—Oapitellar articulation.— TiiislBthodiBrtlirodial  arthraicav- 
Ity  formed  in  two  adjacent  tboracic  vprtebne  for  ibe  reception  of  tbe  enpittllum  or  hood  of 
the  rib  (Fig.  50).  Tbe  part  of  the  articulation  in  esch  vurti'bra  is  culled  a  demifaett.  The 
12tti  and  I8th  vertebne  faave  each  a  wmjAttt  capiteltsr  artbml  surface.  The  caudal  |iart 
of  the  last  cervical  vertebra  supports  part  of  tbo  capileltum  of  tho  first  rib ;  Flower,  A.  33. 

§  469.  Artbron  tuberculi. — Tlils  is  the  diartiirodiai  facet  on  the  diapoptiTsie  for 
articniation  with  the  rib  corrrapondinR-  in  number  to  tbe  vertobr,i  from  nhlch  the  dia- 
popbj'Sis  arise*  (Fig.  M,  63).     It  is  not  presoiit  in  llio  last  two  tlioracic  verti'bne. 

§  470.  AtUi.— The  atlas  is  llio^rii  cervicol  vertebra,  and  thus  the  first  of  the  enUre 
Series.  It  articulates  diartbrodiallr  with  tlio  ocri])ila1  cond.Tlits  (Fig.  fiT).  Tlie  broad  lat. 
eral  masses  are  tbe  iinp-phytet  or  trensverao  proc«sBHs,  and  aro  sometimes  called  "  wings 
of  tbe  atlas." 

g  4T1.  Axis. — This  ia  the  ueond  of  tho  cervical  vcrti'bn?.  It  articiilatcfl  diarthrodi- 
allj-  with  the  alias,  but  with  tlie  third  vertebro  bj  tho  interi>osition  of  Jibrn-ciirtilagr..  that 
is,  amphiarthrodiaUji,  like  the  romaining  vortobra>,  except  tbe  sacrum  (§  4S8).  Its  neural 
spine  is  a  long  sbsrp  ridge  (Elg.  !iO), 

Cerr. — Vertebra  cervicales,  cervical  vertebra  1-7. 

§  473.  Fibro-CArtilaco '"^"^c^^^ralis,  nr. — iQierrertobrai  fibro  cartilage. — Between 
each  of  the  contra,  except  tho  fimt  and  socond  nnd  the  inrts  of  lie  sacrum,  is  this  ver; 
dense,  toogh  and  elastic  flbrous  material.  "The  claslicit;  provii]i«  for  tlie  vertebrte 
always  returning  to  their  normal  relation  to  each  other  and  the  column  generall;  when 
tbny  have  been  disturbed  therefrom  by  muscular  aclicin."— Flower,  A,  12. 

g  4T&   Fonunca  vert.,  Fm.  Tcrtebrarteriale.- This  is  the  canal  Ihrongh  the  bases 
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of  tbe  dittpophyses  of  all  but  the  taat  ipa«lj  of  th« 
last)  cen-ical  vertebra.  Through  it  pass  the  vert©. 
bral  urter;  aiid  vcm. 

§  4"4.  Foramen  atlantale — AllaDtal  faiBmeii. — 
Thle  is  a  piigaa^  through  the  cephaliu  rdg^  of  tli« 
atlas  just  dorsad  of  the  occipito-atlaatal  arthron.  It 
ttRDBmita  the  first  or  euboccipitul  uerve  aud  tlie 
Tortohral  artery  ;  StnLUH-Durckheim,  A,  1.  JTO.  It 
is  present  in  man  oiilj  as  an  exception  ;  QuaJn, 
1,13. 

g  475.  LunelU  ventraJis— VentTol 
lamella. — This  is  the  Ihiu  plate-liko  projection 
teoding  ventrad  from  the  diapofihjBes  of  Bome  of 
cervical   vertebra.     It  is  moet  marked  Id  the   Otlu 
Flower.  A.  22,  23. 

§  476.  Pre.  (Processus)  odontoideus.oi.— Odon- 
toid process. — This  ia  a  tooth-like  projection  Uoax  th« 
ccphaUc  pari  of  tlie  centt^m  of  the  axis.  It  nnicu- 
tBt«a  diarthrodiallj  nith  the  atlas,  and  scrvi«  as  a 
pivot  on  which  the  atlaa  and  head  rotate.  Il  is  kepi 
from  encroaching  upon  the  neural  eiuial  hy  a  eirong 
ligararnt. 

8  477.  Explanation  of  Fig.  53-55. — Anapophy- 
sis — AccesBory  tubercle. — This  la  r  Blender  proceM 
eiitentling  laterad  from  the  caudal  part  of  the  neural 
arch.  It  Is  veatrad  of  the  iioBtzygapophyHia,  and,  with 
ll  ciuspa  the  pnezygapophyiriH  of  the  following  verte- 
bra. It  is  present  in  tbo  f5rat  six  lumbar  vertebne.  and 
markMlly  in  the  Stb  to  the  IStb  thoracirs,  nkerc,  in 
man,  it  ia  called  tbe  inferior  tubercle :  Quain.  A,  L 11. 

§  478.   Arcus  neuralia.  az. — Neural  arch. — Thi» 
ia  a  bony  arch  projecting  from   tbe  dorsal  a^frri 
the  ceulrum.     It  is  called  neural  arch  bec!au!«e  it  oTor- 
archca  noil  encloBCS  the  myelon  or  neural  oija. 

S  470,  Canalis  neuralts.  a*,— Neural  cHnal. 
neural  canal  is  formed  by  the  neural  fommina 
GTtfuJl.  foramen  being  a  ahort  aegment  of  the  lainal, 

Fia.   53.— Vestb-vl    Aspect    of    enclosed  by  the  neural  arches  and  by  ligameiita, 
THE   Cervical   and  of  two    oontaiua  the  myc-lon. 

Thoracic  VEBTKuaa,     |From  g  ^gg    Centrum,  na— Body.— The  vertebnd 

Straus- Durckheim,!     .  1.  ^^^^  ^^  ^^^  ^^^  Bubcylindrioa  ventral  portion  of  ttT 

vertebra.      Contiguone     rertobml    centra    articulate 

ampbiarl.hrodially  by  moans  of  an  interposed  diak  of  fibro-oartUags.     For  elcepliollB,  «» 


ct  of 

I 


L 


g  4fl,  Diapophysis — TraoBverse  process, — The  diapojihyBis  Is  the  tatctsl  prDJoction 
of  the  vertebra.  Its  base,  iu  Ihu  nervicil  vertebne  (Fig,  53).  except  the  Tth,  ronltiiBB  ill* 
vfrt^arttrial foramen  (g  473). 

g  4^3.    Fm,  (Foramen)  neurale,  («,  — Verti-bral  ring  or  (urftmen,— This  is  tlio 


1 


VBRTEBILS. 
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encloMd  bj  the  twnnl  arch  uid  the  daraal  aapect  of  the  centrata     The  DCaral  foramiDA 
of  kll  the  vertcbna,  together  with  the  Ugamenta,  form  the  neural  eanal. 

g  488.  Fm.  (Fonunen)  vertelmrteriale.— Thia  tbrameii  U  (onnd  la  the  bue  of  the 
dijipophjsee  of  all  tbe  eerrical  vertebra  except  the  lut,  uid  rarely  in  that,  la  man  it  la 
muallj  present  la  the  la« ;  Hnmplinr,  A,  \4&.  This  fonmen  transmits  the  Arteiia  et 
Vena  Tertebralia  (Flit.  104). 

g  4&4.  Inc.  (Inciinn)  vcrtebfalia— Notch.— The  pediclea  are  notehtd,  eepeciallf  on 
the  caudal  ade.    When  the  vertebra  are  Dnited  these  notches 
form  the  s»«a]1ed  intentrtAral  foramina,  through  which 
pass  the  vessels  and  nerves  io  and  from  the  neural  canal. 

g  485.  Lm.  (Lamina.)  neuralii— Lamina.— Tbe  two 
JuidnB  form  the  roof  of  the  neural  aroh.  Latersllj  they  Join 
the  pedicles,  and  from  their  junction  at  the  meson  apringe 
the  neural  tpine. 

g  486.  Uetapophjgia— Mammillary  prooeM.— This  is  a 
doiao-lateral  projection  of  the  prszygmpophjees  of  the  lumbar 
verlebne.  It  corresponds  to  the  Internal  tubercle  of  tbe  tho- 
imdc  transverse  procenes ;  (Juain,  A,  I,  IS. 

g  487.  Pedicle.— The  pedicle  of  a  vertebra  fbmii  the 
side  of  the  neural  arch.  It  eitenda  dorsad  and  Joins  the 
lamina. 

§  488.  Pnezyeapophjtis— Superior   articulating  process.— This  proceaa  articulates 


Fio.   63.— €iiusAL   View 

OF    THE    FOUltTH    CKH- 
VICAL  VeRTEBKA  ;    x  1. 


Seventh      Fro.  65.— Caudal  View  of  the  FoDSTn 
<1.  Lumbar  Vbrtebba  ;    x\. 


diartbrodiatly  with  the  postiygatKiphjele  of  the  preceding  vertebra.  The  arthral  snr&c? 
of  this  procem  feces  nearly  donwd  or  doreo-mesad. 

g  480.  Poatsffapophjsig — Inferior  articulating  process. — The  postzygapophysie  or 
ticnlales  dianhrodlall;  with  the  prtexygaixtphysis  of  the  vertebra  immediately  following 
it.     ItH  arthial  snr&ce  faces  nearly  ventrad  nr  ventro-laterad. 

g  WO.  Sp.  nen. — Spina  neuralia— Xeural  spinr,  Spinous  process,  az. — Thia  ia  a 
meeal  proceaa  arlllng  from  the  neural  arch  and  extending  approximately  doisad. 


THE  SKULL. 
General  Refcmices  to  the  Skull.— Straw. Dnrckheim,  A,  I,  880;  Qnain,  A.  I,  31 ; 
Qny,  A,  140 ;  Hiiiiq)luey,  A,  ITS ;  Darling  and  Ranney.  A,  17 ;  Cuvier,  A,  II.  177  :  Owen, 
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A,  II.  493;  Flower,  A,  04;  Huxley,  B,  245;  Morrell,  A;  Milne-Edwanifl,  A,  X,  806; 
Gegenbaur,  A,  463;  Leyh,  A,  122 ;  Chauveau,  A,  87 ;  Chauyean  (Fleming),  A,  88 ;  Parker 
and  Bettany,  A ;  Parker,  25 ;  Turner,  4. 848-9  ;  Huxley,  3,  288 ;  Wyman,  76 :  Cuvier, 

B,  vn. 

§  491.  "  The  skull  (Pig.  56-62)  is  the  term  commonly  applied  to 
the  portion  of  the  axial  [somatic]  skeleton  situated  within  the  head." 
It  is  a  strong  bony  case  or  frame  enclosing  the  brain  and  aflfbrding 
support  and  protection  to  the  organs  of  sight,  smell,  taste  and 
hearing. 

It  consists  of  several  irregular  bones,  most  of  which  are  immova- 
bly united  by  sutures  (synarthroses),  so  that  their  relative  position, 
and  hence  the  form  of  the  skull,  are  constant. 

In  addition  to  the  skull  proper,  there  are  articulated  to  its  base 
the  mandible  (Fig.  62)  and  the  hyoid  apparaius  (Fig.  30,  §  224). 

§  492.  Cranium  and  Face. — ^For  convenience,  anatomists  have 
divided  the  skull  into  these  two  regions.  The  cranium  is  the  caudal 
part  of  the  skull ;  it  encloses  and  protects  the  brain.  The  face  is 
the  cephalic  part ;  it  surrounds  the  mouth  and  nasal  passages,  and, 
with  the  cranium,  completes  the  cavities  for  the  eyes.  Quain,  A,  I, 
31,  74 ;  Flower,  A,  94,  102. 

The  number  of  separable  bones  entering  into  the  formation  of  the 
skull  varies  with  the  age  of  the  animal.  The  teeth  are  not  included. 
The  bones  given  in  the  following  tables  and  figures  may  be  easily 
demonstrated  on  the  skull  of  a  cat  with  milk  teeth. 

§  493.  Sutures. — The  sutures  or  lines  of  union  between  the 
various  bones  of  the  skull  have  not  all  received  special  names,  but 
all  may  be  properly  named  by  forming  a  compound  term  of  the 
names  of  the  two  bones  united,  as ;  Sutura  parieto-frontalh  in- 
stead of  S,  coronalis  ;  S.  mcixillo-prceTrmxillaris^  etc.  Quain,  A,  I, 
56,  58,  131. 

§  494.  Bones  of  the  Skull.    Modified  from  the  Tables  of  Quain, 

A,  74,  and  Flower,  A,  104.    (Fig.  56-62.) 

In  the  followinj^  Tables  of  the  bones,  the  names  in  parenthesis  beneath  a  given  name 
arc  synonymn  ;  and  the  names  behind  the  small  or  secondary  braces  are  the  anthrapo- 
tomical  equitaUnts  of  those  in  black  letter  behind  the  larc^fe  braces. 

The  word  Os  (bone),  or  its  equivalent  0.,  is  to  be  understood  before  all  the  technical 
names  of  the  bones  excepting  Vomer  and  Mandibula. 


BONSa    OF    TBS    BKULL. 


CRANIUM. 


MESAL(5).. 


BASIOCaPlTALE 

BASISPHENOIDEUM . 

PR£SPHENOIDEUM. 
SDPRAOcaPITALE. . 
INTEBPABIETALE. . . 


I   BABILAB   FR0CE8B  OP   THE    OCCIPITAL 
I  BONE. 

t  Caudai  part  of  the  bodt  of  tbe 

BrHENOtD   BOBE,    UJCLCDno    THE 
[  BEU.A  TCRCICA. 

I  Cephalic  part  of  the  boot  of  the 
BPaENOID  BOXE. 

1  Tabular    part    of    tce    occipital 

{  BOKE. 

I   DORSO^RPDALIC  AROLE  OP  THE  TABD- 

\  LAB  PORTION  OF  THE  occipital. 


EXOCCIPITALE \  ^'osDYLAn 


LATERAL  (10). 
(Pured  Booh). 


PEBIOTICUM 

(Pst  ro-mutnldcum. 

Pctroeam  or 

Petroeale). 
TTMPANICDM , 


SQUAMOSUM 

(Squamo-Z jgomnti  - 

PAKIETALE. 


ALISPBEXOIDBUM.. 


PTERTOOIDEUM .. . 

OBBITO-aPHENOI- 

DEUM -.... 

FR0ST18. 


ETHMO-TUBBINALE 


THE     PIBBT      INCLnDINO      THE 
LABTRINTH  AND  MEATOB   AUDI- 
TOR I UB  INTERN  UB. 
The  TYMPANIC  RING  AND  ATJDITORT 

mocEBs.  The  acditori  bulla 
AND  THE  PoeraLENOiD  part  of 

TUE  temporal  BONE. 

The  BquAHuuB  part  or  the  tem- 
poral   BONE  WITH    THE  ZTOO- 

hatic  procese,  ihclddiko  the 
artbral  bdrfacb  for  tub 
mandible. 

The  parietal  bone. 

Uheat  wikob  of  the  bphenoid 
bone  wtch  the  lateral  (ex- 
ternal) PTERTOOID  PLATES, 

The  uebal  (internal)  ftertooid 

PLATES. 

Tub  lebber  wings  of  the  bphe- 

HOiD  bone; 
The  frontal  bone. 
The  lateral  KAaeES  with   the 

DORBAL  AND  VENTRAL  TCHBI- 
NATED  BONEB  OF  TBE  ETHMOID, 
THE  CRBRIFORM  PI.ATB.  AND 
THE  UB  PLANDM  OR  ORBITAL 
PLATE  OP  THE  ETHUOID 


MESAL(2) 

(Siiic)«    or   As^oiu 
Bonei). 


UE6ETHM0IDEUM 

BEFILTL 

VOMEB The  Vomkb, 
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LATERAL  (8). 

(Paired  Bones). 


RAMUS  MANDIBULA- 
RIS 


PALATINUM. 


MAXILLARE 


I 
1 


MAXILLO-TURBINALE 

MALARE Thb  malar  bone. 

Interhaxillabt, 
PR.EMAXILLARE. 


Thb  two  RAia  ukitb  to  form  thb 
lower  jaw  or  masbible  ob 
maxilla  inferior. 

The  palate  bone. 

The  superior  maxillary  or  up- 
per JAW  BONE  EXCKPTINO  THE 
INCI60R  PART. 

The  INFERIOR  TURBIKATBD  BONE. 


i 


THB     mciaoB 


PART  OF  THE  SUPERIOR 
LART  BONE. 

L ACHRYM ALE The  lachrtmal  bone. 

[  NAS ALE The  nasal  bone. 


§  495.  Articulations  of  the  Bones  of  the  Skull.    (Fig.  54-60). 

The  following^  list  represents  the  bones  approximately  as  given  in  standard  works  on 
Human  Anatomy.    They  are  readily  distingaisliable  In  a  nearly  adult  cat. 

The  parts  forming  a  compound  bone  are  given  in  parenthesis  immediately  below  the 
name  of  the  bone  under  consideration.    See  0%  occipitale. 

The  Arabic  number  in  parenthesis,  after  a  bone  and  just  before  the  brace,  indicates  the 
number  of  bones  with  which  it  articulates.  The  parts  of  a  compound  bone  are  numbered 
as  one.    See  Os  parietale. 

In  giving  the  articulations  of  the  mesal  bones,  the  Arabic  numeral  $  is  placed  in  paren- 
thesis after  all  the  lateral  bones  with  which  it  articulates,  to  indicate  that  it  is  connected 
with  both.    See  Vomer. 

If  but  one  of  the  parts  of  a  compound  bone  articulates  with  a  given  bone,  the  name  of 
that  part  is  given  instead  of  the  name  of  the  whole  bone ;  but  if  more  than  one  compound 
enters  into  the  articulation,  the  name  of  the  whole  bone  is  given,  and  that  is  followed  by  a 
brace  and  the  names  of  the  components.    See  Os  parietale. 


CRANIUM. 


r  CAUDAD 


OS  OCCIPITALE  (6) 

(Basioccipitale, 
Exoccipitale, 
Supraoccipitale,  with  the 
Interparietale). 


CEPHALAD 


f  CAUDAD 


OS  SPHENOIDEUM  {13)..  ^ 

(Basisphenoideum, 
Alisphenoideum, 
Pterygoideum, 
Prasphenoideum) 
Orbito-sphenoideum). 


Atlas. 


DORSAD 


CEPHALAD 


Pabietalg  {2\ 

TmCFORALE  (2). 

Basisphknoideum. 

I  Basioccipitale. 
t  Tbmforale  (2). 

te&iforal.e  (2). 
Pabietale  (2). 
Fbomtis  (2). 
Ethmoideum  (2). 

PALATnniM  (3), 

Frontis  (2). 
Ethmoideuic  (2). 

MESETHMOnMEUaC. 
VOMSB. 


ABTICULATIOKa    OF   THS   BSSLL. 
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OS  TEMP0RALE<6).. 

(Perioticum, 

Tyinpwiicum, 

Sqaamosum). 


occipitalb. 

Pabietalb. 

Ramus  masdibulabu. 

Hyoidbb. 

Basioccifitalk. 


OS  PARIETALE(S)., 


CAUDAD... 


OCCDTTALK.-. 

SquAMOSUM. 

VENTRAD..   J  T=>*«>R*I'«  ■  ■  }  p4riotlcun). 
(  ALieFlIENOIDECM. 

MBSAD Parietale  ((A«  piiiMr0p«V 

CEPHALAD. 


OS  FR0NTIS(8).. 


t  PABnn'Aije. 

\  Alibphbnoidedu, 

iorbito'sprenotdeuh. 
pALATraOU. 
Plahum. 
Lac  BR  TH  A  LB. 


MTTQ in  i  Ob  FROKTii  (tht  vMttropt). 

"*''**^ \  Ethkoideum. 


I  Ethmoioeith. 

■]   MAXn.LARE. 

(  Nabalx, 


OS  ETHMOIDEUM  (9)... 

(Ethmo-turbinsl,  Umiu  cribrota). 


CAUDAO.  ....   I  pB^^rakNOiDKuM. 

""■"'o isr." 

(  PR^aPnENOIDECIl. 

VENTRAD...  -j  MAXiLix>-TUBBraAL. 

ucain  i  MSBBTinfOIDBUIC. 

"""*" (  DrnHoiDEUM  ((Aa  pkodropt). 

iFBONTIB. 
Maxii.i,are. 
Palatikitil 


FACE. 

f  CAODAD Pn^BPHEiTOroEFM. 

OS  MESETHMOIDEUM  (8)..  \  dorsad j  ^™2?' 

I  VENTRAD   ...  Vomer 

[  LATERAD. Ethuo-turbinale  (S). 

19 


178 


ANATOMICAL    TECHNOLOQT. 


VOMER  (10). 


CAUDAD. 
DORSAD. 


VENTRAD. 
LATERAD , 


1 


PiLfiSPHSNOIDEUX. 
MESBTHMOIDEClf. 

Ethmo-tukbinale  (2). 

Palatikum  (2). 
Maxillars  (2). 

PR^MAXnXARK  (2). 

Palatinum  (2). 


RAMUS      MANDIBULA-   (  caudo-dorsad.  SquAMosuM. 

RIS  (3) {  MESAD 


Rm.  xndbl.  (file  plaUtrope). 


CAUDAD....  {  SPHE^OiDBUH.jP[^P^-^^ 


DORSAD.. 


OS  PALATINUM  (7)...  ^ 


Pbjssphenoideum. 
Frontis. 

Ethmo-tubbinalb. 
Vomer. 

PALATnnTH  (the  plaUtrope). 
MESAD  -!  Ethmo-turbinalb. 


LATERAD... 
CEPHALAD 


Prssfhekoideuil 
Vomer. 

Maxillare. 


(  Lachrtmale. 
■  (  Maxillare. 


OS  MAXILLARE. 


CAUDAD. 


< 


MESAD. 


I 


CEPHALAD. 


FRONTia. 

Lachrtmale. 

Palatinum. 

Malare. 

Maxillare  (the  pHatetrope). 

Vomer. 

Nasale. 

Prjsmaxillarb. 

Ethmo-tubbinale. 

Maxillo-turbinale. 

Palatinum. 

Pr.£MAXILLAR£. 


r  CAUDAD LACHRTMAI.B. 


OS  MAXILLO-TURBINALE  (4).  \  ^^^^^ad Ethmo-turbihale. 

LATERAD...   J  Maxill.\re. 


Frontis. 


OS  PRiEMAXILLARE  (3) 


i  CAUDAD j^o^^r^^ 

MESAD Pmx.  (the  pkOetrope), 


\ 


OS  MALARE  (3)... 


)  Tempobalb...  {5^;^S'ciis. 

MESO-CEPHALAD..      Lacrbtmalb. 

I  MAXILLARE...    J    ^2Sr 


CAUDAD. 


CEPHALAD. 


OOBSAL   ASPXCT   or   THE   BEVLX.. 
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OS  LACHRYMALE  (5).. 


OS  NASALE  (6).. 


CAUDAD i  Pi~»'^M 

^  Palatikuu. 

DOESAD JMAXiLi^Rt 

]  FRONTI8. 
LATERAD. j  Max^e. 

CEPHALAD. J   MAJtli-U.  TUBBIHALBL 

j    MAXILLAKt:. 

CAUDAD. FRONTI8. 

vpvTRjn  i  Etiimo-tukbinau 

VIS.MKAU. J  MesETHMOIDKCM. 

ME8AD NA6ALB  {Uu  platttropeX 

LATERAD J  Maiii.lare. 

}  Pk.buajcu.labb. 


All  thefigarosoftbeskDil  uc  o(  Fi  Hi  liomaliea. 

In  the  deecription  of  the  figures,  udiIit  tlio  general  liekdB,  which  aio  arranfccd  alpluibcU 
icall;.  the  special  parts  are  named  eommcnciDg  at  the  caudal  cxtrcmlt;. 

For  fuller  iDformailoii  concerning  anf  of  the  buDes  or  foramina,  refer  to  the  Table  nf 
Bones  and  of  Foramina,  pp.  170, 100. 

§  496.  Preparation. — The  soft  parts  were  entirely  removed 
(§  250,  B).  The  roof  of  the  left  side  was  tlien  removed  by  sawing 
careftdly  with  a  fine  saw  to  tlie  meson  at  a  level  just  dorsad  of  the 
orbits  aad  about  2  mm.  dorsad  of  tlie  foramen  magTi-um.  Tlie 
frontal  and  parietal  bones  were  then  removed  with  nipjwrs  by  sejv 
arating  them  at  the  coronal,  ttie  sagittal  and  the  lambdoidal  sutures. 
Finally,  the  interparietal  and  supraoccipital  were  removed  by  saw- 
ing on  the  meson  till  tlie  first  incision  was  reached.  This  exposed 
the  frontal  sinns  and  the  ental  surface  of  the  base  of  tlie  skull. 

§  497,  Cn.  Ich.,  C«iialis  Ucht^mutis— Lachrymal  canal. — This  canal  paawv  crph- 
alo-ventrad  and  lies  between  the  mai ilia  and  maiillo-tarbinai.  It  liiially  o|iens  into  the 
nasal  cavity  Juat  venlrad  of  the  maxUlory  attachment  of  the  maxillo-tiirbtnal  and  nearly 
opposite  the  &Dg  of  the  canine  tooth. 

g  496.  Cat.  Imd.,  Critta  lambdoidalia.— TIip  lambdoidal  crt^t  coTrcsponda  to  tbo 
superior  carved  line  of  the  ocdpital  tn  Hnmnn  Anntnmy.     Flower,  A,  112,  1113. 

g  499.  Cat.  temp.,  Crista  temporalia-Tpm|K>ral  rnvt. -This  markx  the  dorsal 
limit  of  the  temporal  fossa  and  miiscle.  In  yoiinj;  cam  it  ih  coDRidcmbly  M')ieral<>(l  fnim 
the  meson,  but  In  adnlta  it  appmachee  il  and  niiiy  be  mPHiil  fmm  llir  Inmbdoidal  crffi  to 
the  coronal  suturi.-.     The  mesal  part  is  then  cnllpd  tagitlid  treet  ;  FIowit,  A,  112. 

Fm.  m.,  Forameo  raagnum,  az. 

Fm.  j.,  Foramen  jugfulare — «.  laccrum  [louterius. — Jugular  or  [>osti'rior  Inreralpd 
foramen. 

Fm.  ov.,  Foramen  ovale. 

Fm.  Tt.,  Foramen  rotnndnm. 

Fm.  1.  a.,  FonunCD  laccrum  auterius— «.  lacerum  orbitale,  «.  fireura  ftphenoida- 
Us.— Anterior  or  orUtal  lacerated  forameu,  nphenoidol  fissure. 

Fm.  op..  Foremen  opticuin — Optic  fommc-n. 


Posterior  pn  latin  e  fomueiL — TIm 
Fig.  liO  is  konwn  o»  the  poMtrior 


g  500.  Fin.  pit.,  Foramen  palatinum  poste 
pUBOge  between  tiie  ojienin^  bIioitti  iu  Ma  figui 
potatiitt  eamU.    Qunin,  A,  I.  373. 

§  301.    Fm.    sphplt.,    Foramen    sphenO'palatinum — Spliooo-imlatme    fimmcn. — II 
leads  [rf'in  tUu  orbh  inio  die  nasal  cavity. 
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%  005.    I.,  Infundibnlum,— This  ia  the  openjog  from  the  froDtal  iians  to  the  ntrnX 

g  S06.  U.  ft.  i.,  Mefttua  aoditoriui  interans — Internat  auditory  mealoa.  —  Tiiia  ie 
diTided  into  two  parts  ver7  near  Ita  mouth,  bb  bLowd  by  the  white  line.  Tlitt  ventral  part 
receivee  theaadiffry  ■lerve(VIII),  tfaedoraal  part,  ^e  faeiaHyil).  Tlie  fiLclal  in  its  couree 
carves  ronnd  iu  the  dorao-lateral  part  of  the  Par*  ptirota  and  finallj  emerges  at  the  atjlo- 
nustoid  foramen.  This  paaaage  thraugh  the  ekoll  from  the  H.  *.  i.  Ui  the  etflo-mastoiU 
foramen  Is  known  as  the  AquKductus  Fallopi).  In  the  P(art  pfCr-ii,  atM>nt  S  mm.  from 
its  mouth,  there  branebee  cephalad  a  amall  CAUal,  the  Hiaiv*  Faliopii,  which  opens  oppo- 
site tlie  rentnJ  end  of  the  oeseotu  teDtorlum. 

g  507.  O.  soc,  Os  lupraoccipitale,  of. — Supraocdpital  bone. — This  formi  the  caudal 
part  of  the  roof  of  the  cianial  cavity. 

g  SOS.  O.  i.  p.,  Oi  interparietftle,  at. — Interparietal  bone,— A  imall  bone, sepnialc  in 
young  aDimala.  It  la  cephalad  of  the  mipTaoodpital  and  to  wedged  in  bctweeu  the  caudal 
enda  of  the  parietal*. 

§  5U9.  O.  parietale — Parietal  bone. — The  parielal  bune  forma  a  large  pan  of  the  bido 
and  roof  of  the  cranial  carity. 

g  510  O.  periaticum — t.  petroanm. — TliU  Is  a  part  of  the  temporal  bone :  It  enclogea 
the  iutemal  ear,  and  is  divided  into  two  parte.  Pari  petroaa  and  Part  imuUiidea,  the  latter 
appearing  on  tbe  ectal  Burbce  of  the  ektiU  (Fig.  57). 

g  511-  O.  temporftle — Temporal  bonp. — This  forma  part  of  tlie  floor  and  side  of  the 
cnnium,  and  by  its  zygomatic  process  helps  to  enclcee  tlie  temporal  fosaa. 

g  013.  O.  boc.,  Os  buioccipitale,  as. — Baaioccipltal  bone. — It  forms  part  of  the  floor 
of  the  craniam, 

g  S13.  O.  bspb.,  Ot  bksisphenoideum,  at. — It  forms  the  caudal  part  of  the  body  of 
tbe  sphenoid  bone,  and  helps  to  make  tbe  floor  of  the  cruiUl  cavity. 

g  514  O.  alsph.,  Os  aljsphenoideum. — This  is  one  of  the  greater  wings  of  the  eplic- 
noid  and  forma  part  of  tbe  side  and  floor  of  tho  cranium. 

g  515.  O.  orspb.,  Os  orbito-sphenoidcum.— This  Is  one  of  the  Icwor  wings  of  iht; 
sphenoid  ;  it  forms  part  of  tbe  floor  and  wde  of  the  cranium  and  part  of  tho  nu'sal  wall 
of  the  orbit 

g  516.  0.  frontis— The  frontal  bone. — Tlio  frontal  bime  forms  a  1d^  iiart  of  the  roof 
and  part  of  tha  ride  of  the  crpliatic  region  of  the  crauiul  cavity  and  tho  mesal  wall  of  the 
orbit.     It  olso  cavers  tbe  caodal  part  of  the  nasal  cavity. 

^  517.  O.  pit.,  Oa  palatinum — Palate  bone.— This  is  d  very  complox  bniie.  fonning 
{Art  of  liie  orbit,  of  the  roof  of  tbe  month,  and  of  the  floor  and  side  or  tlii.-  nasal  cavity. 

g  018.  O.  malare — ».  Os  lygomaticuro,  as  jugale — Malar,  zygomatic  or  jngal  bono. — 
This  bone  counects  the  malar  and  sygomaUc  proceeaosof  the  maxilla  and  the  tcmixirale.and 
with  ilicm  encloses  laterally  tbe  orlilt  and  tbe  temgioral  fossa,  and  completes  ibi;  Zygoma 
or  zygomatic  arcb. 

g  519.  O.  pin.,  Os  planum. — This  is  not  a  separate  bone,  but  merely  the  orbital  |>art 
of  the  ethmo-turbinal.     It  ie  often  absent. 

g  6^0.  0.  Icb.,  Os  lachrymale — Lachrymal  bono.— It  Is  a  thin  quadrilateral  bone 
formlnjr  part  of  the  cephalic  wall  oT  tin  orbit  and  tlie  caudal  (Kirt  of  the  nnsal  cavity. 

§  531.  O.  maxillare— Mniillu,  suprrior  maxillary  or  upper  jnw  bone. — This  is  a  com- 
plex bone  which  forms  a  gtvtX  part  of  the  face.  In  it  are  implanted  the  dorsal  (upper) 
molar,  pr«raotar  and  canine  teeth. 

g  522.  O.  naaale— Nasal  bone.  —A  thin  Irregular  bone  forming  pare  of  tbe  loof  of  tbe 
oaeal  cavity. 
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Processus  zygomaticus, — ZTgomatic  procesa  of  tlie  tem[iora!  Imuei. 
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Pre  pa.,  Proceims  postofbitale.— PoM  orbital  pioceaa  of  the  frontal  bone. 

g  S34.  S.  (Sinns)  frantAlii — Frontal  linnB, — This  n,v\\3  in  the  Troatal  bone  Is  sep- 
aisted  from  lli  pUOrtrape  bj  a  bony  partition  (Fig.  60).  It  commanicates  with  the  nasal 
cavity  through  the  iafuadAulum  (I.)  and  Is  lined  b;  aa  eztensioa  of  the  nasal  maeoDS 
membrane. 

g  SSiL  Sutun  Iftmbdoidalis,  oi.— Lambdoidsl  nr  oodplto-parietal  satare. — This  Is  the 
BTiurthrodial  articalatloD  bttttreen  tbe  parietal,  the  Interparietal  and  the  sapraocclpllal 

%  S36.  Sutnra  aagittalia,  at. — Sagittal  eature. — Theajnarthrodial  articulation  between 
the  right  and  left  frontal  and  tbe  pariutal  bou(«.  It  extends  from  tlie  niisal  boacfl  to 
the  Umbdoidal  sntore. 

In  Human  Anatomy,  the  sa^ttal  mturo  is  confined  to  the  artirulatlon  of  the  two  paiie- 
tala  with  each  other,  the  two  frontalR  uniting  so  earlj  that  thej  are  considered  as  a 
single  bone. 

g  BSn.  Sutnra  coronalis — Comnal  or  parietofrontal  suture. — The  sTnarthrodinl  artle. 
nlftUon  between  the  frontal  and  parietal  bonra. 

§  628.  Fig.  57— Preparation.— The  eknll  waa  thoroughly 
cleaned,  and  while  still  moist  the  following  structurea  were  removed 
from  the  right  side : — 

(A)  The  tympanic  bulla  was  removed  by  inserting  an  arthro- 
tome  between  it  and  the  basioccipital  and  prying  steadily,  thus 
exposing  the  Par*  pefro^a,  the  J^oraTnenlacerumJugulare  and  Fm. 
lacerum  Toedium,  the  Fenestra  ovalis  and  Fenestra  rotunda. 

(B)  The  Os  pterygoideum  and  a  part  of  the  Os  palatinum  were 
removed  by  the  nippers  to  expose  the  row  of  foramina. 

(O)  The  teeth  were  extracted  with  the  nippers  to  expose  the 
alveoli  (sockets  of  the  teeth). 

ft.  b. — Fractures  made  In  remoring  the  bulla. 

Bulln  tympanic*.— Tympanic  or  auditory  bulla  (Fig.  58). 

%  029.  Cd.  oc,  Condjlns  occipitalis— Ocdpital  ooudyle.— The  occipital  condyle  in 
formed  mostly  by  the  exoocipital,  but  somewhat  also  by  the  basioccipital.  It  articulates 
dUrthrodially  with  tbe  aUa». 

Cn.  eu.,  Canalis  EustachUna. — Eustachian  canal  (Fig.  S8). 

D.  m.,  Dens  molaris.— Molar  tooth. 

DD.  pm.,  Dentes  praemolares. — Pnemolar  l4>eth. 

D.  c,  Den*  caninus. — Canine  toutb. 

DD.  L,  Dentes  inciaorei.— Indsor  teeth. 

Fro.  in.,  Fonmen  magnum,  am. 

g  030.  Fm.  cd.,  Forftmen  condylore — Condylar  forameD. — This  foramen  Is  some- 
Umes  nearly  hidden  either  by  the  projection  of  tho  bulla  or  its  anusual  appruacb  to  tba 
Pm.  jiigulare. 

^  081.  Fm.  j.,  Foramen  jug;ulare — «,  laci'rum  posterius. — Jugular  or  posterhr  lacer- 
ftled  foramen. 

g  583.  Fm.  atm.,  Foramen  stylo-mastoideum— Stylomastoid  farampn.— This  Is 
the  ectal  termination  of  tbe  Aquadiietnt  FiiU'ipii  (Fig.  50,  .'it),  M.  a.  i.). 

g  683.  Fm.  I.  m.,  Foramen  lacerum  medium — ».  Fm.  spheno-petrosum — Middle 
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lacerated,  or  epheno-petrosal  foramen. — The  opening  of  this  foramen  on  the  ectal  sur- 
face of  the  skull  is  just  within  the  mouth  of  the  Eustachian  canal.  It  perforates  the  lateral 
edge  of  the  cephalic  projection  of  the  hulla,  and  may  be  seen  on  most  prepared  skulls  bj 
looking  into  the  mouth  of  that  canal. 

The  existence  of  the  Foramen  lacerum  medium  in  the  cat  is  not  mentioned  bj  any  of 
the  authorities,  so  far  as  we  are  aware  ;  but  the  foramen  so  named  in  this  figure  is  between 
the  cephalic  extremity  of  the  pars  petrosa  and  the  alisphenoideum — the  position  occupied 
by  the  foramen  lacerum  medium  in  man,  as  stated  by  Quain,  A,  I,  62,  and  in  the  dog,  as 
stated  by  Flower,  A,  101.  This  foramen  in  the  cat  also  transmits  an  artery,  which  has 
been  called  internal  carotid  in  the  table  of  foramina  (§  562).  It  is  so  called  sinoe  it  anas- 
tomoses with  the  cerebral  vessels  within  the  cranium,  and  arises  from  the  carotid  at  the 
proper  place — slightly  centrad  of  the  origin  of  the  lingual — although  it  passes  along  the 
mesal  side  of  the  bulla  and  not  in  a  carotid  canal,  as  stated  by  Mivart,  B,  208,209.  The 
artery  is  imbedded  in  the  wall  of  the  Eustachian  tube  in  its  passage  along  the  Eustachian 
canal  to  the  foramen. 

Fm.  ov.,  Foramen  ovale. 

Fm.  rt.,  Foramen  rotundum. 

§  584.  Fm.  1.  a.,  Foramen  lacerum  anterius — «.  fissura  sphenoidalis.— Anterior 
lacerated  foramen  or  sphenoidal  fissure. 

Fm.  op.,  Foramen  opticum,  transmitting  the  Nernua  opticua, 

%  535.  Fm.  pit.  p.,  Foramen  palatinum  posterius — Posterior  palatine  foramen.— 
There  are  usually  two  openings  of  the  posterior  palatine  canal  in  the  roof  of  the  mouth  as 
shown  in  this  figure.    (See  also  Fig.  50.) 

Fm.  pit.  a.,  Foramen  palatinum  anterius — s.  Fm.  incisore.— Anterior  palatine  or 
incisor  foramen. 

§  536.  Fs.  tyh.,  Fossa  thyrohyalis. — This  is  the  pit  into  which  is  inserted  the 
dorsal  part  of  the  Os  hyoides  (^  224). 

§  537.  Fs.  (Fossa)  mandibularis — Mandibular  or  glenoid  fossa. — This  receives  the 
mandibular  condyle  and  articulates  diarthrodially  with  it  (Fig.  62). 

§  538.  Ft.  rt.,  Fenestra  rotunda — This  opening  connects  the  tympanum  with  the 
8cala  lympani  of  the  cochlea.    In  the  living  Ixxiy  it  is  covered  with  membrane. 

§  539.  Ft.  ov.,  Fenestra  ovalis. — This  connects  the  tympanum  with  the  testibula. 
In  living  bodies  it  is  closed  by  the  stapes  and  its  connecting  soft  structures. 

§  540.  M.  a.  e..  Meatus  auditorius  externus— External  auditory  meatus.— This 
extends  from  the  side  of  the  head  to  the  ectal  surface  of  the  Memhrana  tympanL 

%  541.  Margo  alveolaris — Alveolar  margin  or  border  of  the  jaw. — In  this  border  of 
the  jaw  the  teeth  are  implanted. 

O.  supraoccipitale,  az, — Supraoccipital  bone. 

O.  exoc,  Os  exoccipitale. — Exoccipital  bone. 

O.  basioccipitale,  az. — Baeioccipital  bone. 

O.  basisphenoideum,  az. — Basisphenoid  bone. 

O.  alsph.,  Os  alisphenoideum  (Fig.  56). 

O.  pt.,  Os  pterygoideum. — Pterygoid  bone. 

O.  praesph.,  Os  praesphenoideum.  az. 

O.  orsph.,  Os  orbito-sphenoideum  (Fig.  56). 

O.  frontis  (Fig.  56). 

O.  vm.,  Os  vomeris. — Vomer  (Fip.  59). 

O.  palatinum. — Palate  bone  (Figr.  56). 

0.  malare. — Malar  Iwne  (Fig.  56). 

O.  maadllare. — Maxillary  or  upper  jaw  boue  (Fig.  56). 
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O.  pnut.,  Os  jfT'""'"*"  — Pi— n..in.ry  or  lnteniuiiiUM7  boDe. 

g  Mi.  Pre.  pu.,  Proceuus  paroccipitKlu— «.  lAtniOMloideus— Puuuaatoid  or 
p«ioceipiUl  procML — This  )b  b  carved  ihelr-liko  jirojectioD  <jr  tbu  «xocclpltal  wLlcU  mbata 
mgainst  tbo  eaudftl  end  of  ibe  buUm. 

Pre.  pro,,  Procuini  maatoidens— «.  luis  mastuiJuft. — Moaloid  puTtiun  of  tlui  f^i- 

Pre.  z.,  Proceuus  zJKomaticus. — Zygomallc  procesn  of  the  tcmponJ  buue. 
Pre.  po.,  Procesios  postorbiUie. — Ptwtorbltal  pnxjeBs  of  ike  tronu]  bone. 

§  543.  Fig.  6ft— Preparation— The  soft 
parta  were  remored  ;  tlien,  while  the  Bkull 
was  yet  moist,  the  ventral  face  of  the  bulla 
was  ground  oflF  on  a  fine  emerj^-stone. 
It  might  be  removed  with  a  watch-apring 
saw  or  on  an  ordinary  grindstoQe.  In 
grinding,  the  pressure  should  be  only 
moderate  to  avoid  breaking  the  delicate 
septum. 

§  544.  Bnllft  tympanica— The  auditor;  or  ijmpanic 
bulla.— The  bolU  is  >  hollow  Rnbapherical  yaA  of  the 
0.  Ijfmpanicttm  encloelQg  the  tynipumm  or  middlu  par. 
A  delicate  bony  Beptum  dividca  the  cavity  loto  two  ud-  FlO.  S8.  —  Vbntbo  -  LATERAL 
equal  parts.  This  ■rptom  aiiaea  from  the  floor,  aod  View  or  the  I.EFT  BtJLLA 
extends  donad,  but  leavea  a  apace  over  the  faiettra  rv-  and  Aimacekt  Paiits  ;  x  l.S, 
tunda  which  puts  the  two  cLombera  Id  comrounicattno. 

In  the  lateral  aspect  of  the  bulla  la  tbe  eitrmal  auditory  tncatUB  iM.  a.  C.) ;  attacbcd  M 
the  eclal  part  of  this  )■  the  external  ear,  and  to  the  ental  i>ort  the  Mimtrrana  Igii.pani  or 
ear  drum,  which  completely  separates  the  lympanum  or  middle  car  fniin  thu  exterior  of 
tbe  body.     Flower.  A,  110.  and  20,  4 ;  Uaxley,  B,  24U  :  Straus-Durckhulni.  A,  I,  400. 

Cd.  f>c,  condylui  occipitalis. — Ocdpltal  condyle. 

§  5ti.  Co.  eu.,  Canalia  Euitachiaua— Eustachian  canal.— This  Im  a  short  bony  tube 
leading  trom  tbe  tympaaam  to  the  ventral  surface  of  the  skull.     Flower,  A,  111. 

Fm.  m.,  Foramen  magnum,  az. 

Fm.  cd.,  Foramen  condjlaie, — Condylar  foramen. 

Fm.  or.,  Foramen  ovale. 

Fi.  mod.,  Fosia  maudibularii.— Mandibular  or  glenoid  fossa  (Fig.  57), 

Ft.  rt.,  Fenestra  rotunda  {Tig.  ST). 

Ft.  or..  Fenestra  oralis. 

M.  a.  e..  Meatus  auditonus  extemus. — External  auditory  meatus. 

O.  boc,  0>  basioccipitale.  oi.—Buii occipital  bone. 

Pre.  z..  Processus  zygomaticu*. — Zygomatic  process  of  Iho  tempoml  bone. 

Spt.  tym..  Septum  tympanicum.— The  bony  partition  dividing  the  inti'rlor  of  tbe 
bulla  into  two  unequal  chambers. 

§  546.  Fig.  59 — ^Preparation. — Tlie  soft  i«irts  were  roniovt-d 
(§  250,  B),  and  then  the  section  was  made  with  a  wat<;li-spriiig  saw 
while  the  sknll  was  still  moist.    The  section  was  made  about  3  mm. 


to  the  left  of  tlie  raesou  to  avoid  injuring  tbe  Diesethmoidoum  aud 
other  luesal  parts.  The  remaining  parts  of  tlie  left  half  were  after- 
ward removed  with  the  uippei-s  ;  tlie  septu  of  the  frontal  and  spLe- 
noidal  siuaaes  were  likewise  pai-tly  removed. 


Ftti.  59. — Uemisection 


Bulla,  tym.,  Bulla  tympanica, — Tyuipunic  or  auditory  bulla  (Fig.  58). 

Fm.  j.,  Foramen  jugulare— «.  Pm.  laccrum  poatoriofl. — Jugular  or  posterior  9 
ated  forampn. 

Olipiisile  the  occipital  condyle  and  nearly  camlnd  of  tho  condylar  foramen  is  ■ 
named  opening  tur  a  Ti'tn. 

Fm.  op.,  Foramen  opticum. — Optic  fnrnmen, 

Fm.  sphpU.,  Foramen  spheno-palatinum. — Splieno-palatine  faramea. 

Fs.  ap.,  Fossa  appendicularis  <Pig.  50). 

g  S4T.   Fosss   of   the   Cranial   Cavity. — (A)    Fossa    cerebellaris,    at. — Cet4 
foeau. — This  is  the  part  of  the  cranial  cavity  caudad  of  the  osstoui  tmtimvni.     It  i 
the  MT-ffifH'/m  and  medulla  (Fig.  88i. 

(B)  Fossa  ccrebralis,  as. — Cerebral  foBsa. — This  is  the  pari  of  llie  cavity  of  I! 
between  ill p  tealoriuro  caudnd  and  the  olh^tory  (osaa  cephalad. 
brum,  tbalaiDua,  part  of  tlie  optic  U'bcg  nod  tbe  crura  (Fig.  36). 

(C)  Fossa  ol&ctoria — ».   rhinencepbalira — Olfactory  or  rhincnceplialic 
i6  thu  Hmnllost  of  the  fosse     It  ia  limited  cpplmlad  by  the  Lami'ut  frSiroM  a 
caudnd   lo  the  dnrwi-vertral  ridge  fi.rmcd  by  (he  frontal  and  orblttMiplimidd, 
the  rlilnenci^phalon  or  olfactory  lobi?s  (Fig.  SS). 

M.  «.  i.,  Meatus  auditorius  internus. — Internal  auditory  meetUB  (fig.  67). 
O.  exoc.,  Os  euoccipitale, — Eioccipital  bone  (Fip.  58t. 
O.  soc,  Os  supraoccipitale,  lu.— Suprauceipital  bone. 
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O.  ip.,  Oi  interpArietale,  oi.— Interparietal  bone. 

O.  boc,  Os  buioccipitale,  /u.—BagioaAp\ttl  bone. 

O.  pro.,  0»  perioticum.— Periotlc  bone  (Fig.  50), 

O.  bsph.,  Ob  boaisphenoideum,  az. — Bau^pbeooid  bone, 

O.  temporale. — Temporal  booe. 

O.  p«rietale.— Parietal  buno  iFig.  !)0). 

O.  pt.,  Os  pterygoideum. — PtiT.vgold  bone. 

O.  aisph.,  Oi  aliaphenoideum. — AlUphenoid  bODO. 

O.  pit.,  Os  palatianm— PaUte  bone (F^g.  07). 

O.  oraph.,  Os  orbito-sphenoidenm. 

O.  fronti*.— Frontal  boue  (Fig.  Si). 

g  548.  O.  vomeris,  oj.— Vomer— The  vomer  Is  a  meiiBl  bone  forming  part  of  tLa 
■eptum  of  the  Daaal  cavlliee, 

§  549.  0.  mesetbmoidenni,  n». — Vertical  plate  of  the  cihmoLd. — Tills  is  a  mesal  bone 
forming  tnoat  of  the  (lartition  between  tlic  nasal  cnvitiefl. 

O.  NasaIc. — Xasal  bone. 

O.  mxtrb.,  Os  mazillo-tarbinaJe — Maxillary  or  inforior  turbinated  boDC.~lt  la  a 
gnuij  plicatedboneoccapylnglht!  ventral  put  of  the  naflal  cavity. 

g  SOO.  O.  ethtrb.,  Os  ethmo-turbinale— Etiimo-turbiual  Imne.— 'litis  is  aliw>  Dt'^^tl^ 
plicated  bone ;  it  occupiEs  thi;  dorsal  and  greater  half  of  thu  nasal  cavity.  It  prujucls 
otudad  into  both  the  frontal  and  thu  Bpbenuidul  einuei's  (Fig.  (JO). 

O.  pout.,  Os  prsmaxilla.Te  — PnEmaiiUary  or  interniuxillar^  bone  (Fig.  07). 

O.  mx.,  Os  mazillare— TIk'  iipinT  jaw  boiip.— lu  thin  figure  it  in  not  marked,  but  it 
is  the  deeply  sbuded  |iart  jtixt  raudad  of  lh<i  0.  Prnix. 

Pre,  pel.,  Processus  postelinoideus.  «.— Pimttrior  clinoid  process. 

Pre.  prcL,  Processus  prteelinoideus,  at. — Prerlimiid  |iniccw9. 

Sella,  Sella  turcica,  cu. — Tlils  is  a  sjiace  or  pit  formed  by  iLl-  tivo  elin'>id  procceaes 
(Fig.  88). 

g  O'll.  S.  tpb.,  Sinus  sphenoidalis — SphcDoidsl  slnns.— Tliia  la  n  b|hi<-c  in  tbo  prte- 
spbenoid  bone.  It  la  BP{>arKted  Trom  its  [ilatelro{>c  by  a  bony  iiarlititin.  It  ii<  lined  by  a 
continuation  of  the  nasal  mucous  membrane,  and  cummaiiicates  freely  with  iLu  nasal 

S.  fm.,  Sinus  frontalis.— Fmntal  sinus  (Fig.  OG,  GO). 

g  552.  Tent.,  Tentorium.— The  osseous  tentorium  ccrebelli  in  a  moderately  thick 
plate  ot  bone  projecting  from  the  parietal  bonea  into  tbo  cranial  Mvily  ;  it  Beparatus  tbe 
cer<-brum  from  the  cerebellum  (Fig.  68). 

Kadi  parietal  bone  funiialieH  half  of  the  tentorium,  and  itx  hnlvoH  are  conjoined  at  the 
mi'son  by  a  ventral  oontinuation  of  the  safiSttal  suture  ;  (»oe  Fig.  88). 

§  5r»3.  Fig.  60 -Preparation,— The  skull  waa  div.'sted  of  its  soft 
parts  {§  250,  B).  It  was  then  sawed  obliquely  across  its  ocjihalic 
lialf  so  as  to  include  the  optic  foramina,  and  to  fully  cxpom^  the 
frontal  sinuses.  Tlie  left  lateral  wall  of  the  olfaiitory  fossa  was 
nippetl  away,  and  likewise  the  lateral  projections  of  tlie  maxilla. 

Cn.  Icb..  Canalis  lachrymalia,— liaehrymal  cunal  (Fi^,  5(1), 

Fm.  (Foramen)  optimum — 0[ilic  foramen. — The  optic  chiasma  rests  in  the  groove 
betwef'n  tbe  two  foramina  (Fig.  114). 


ASATOjaCAL   TBCBXOLOer. 


g  054.  Lm.  (Lamina)  cribrosa. — Cribriform  |ilat«  tit  the  et1imoid.<^Tbe  meBstbindlil 
S(>pru>leH  the  houea  (it  the  two  xides.  The  crilirifonu  dilate  is  the  cranial  pan  uf  cliv  pIIi- 
moid,  the  etlimo-turbiiials  profierly  beluQgiDg  to  tli«  fucc. 

O.  przspli.,  Os  prsespheuoideura.  at,~ 
PreB|jhouoiJ  b<.Tip. 

O.  pit.,  Os  palatinum.— Pnlate  l.rjnc. 
O.     Ich.,     Os     lachrymale. —  Lachrymal 
one  (Fig.  S(i). 
O.  planum  (Fig.  60). 

O.    ethtrb.,    Os    ethmo-turbinale— Etii 

mn-tiirl)innl  Ixiin-.— In  this   Gguri!   is  slovii 

the  rouDdL'd  BcrolMike   part  proj>:cting  into 

the  fruDtal  eiauB  |^  SSOj. 

O,  frontis.— Frimtiil  lioiie. 

Sinus  frontalis.— Finut.J  tiiins  ^Fig  uO;l 

§  fl55.  Fig.  01— Preparation.— 
After  the  removal  of  tUe  soft  parts 
{§250,  B;,  the  rami  wore  st-paratx] 
at  the  syinphysis  vicnti  (Fig.  02). 


.    BO.— r)OU--.tl-l-AL- 

Frostalib  :  <  1.5. 
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VLB         §  ^i'lG     An.    lAngulus)    mandibular  is 
Maudibulsr 

Cd.   mndb.,    Condplus    maadibutaris. 
The  oonrlyle  or  arthrnl  head  of  i!if  mand)l;lo  (Fig.  62'. 

D.  m..  Dens  molaris,— Molnr  tooth. 

DD.  pm.,  Denies  prxmolares — Pncmolar  loeth. — The  Ucurpid.s  of  Aniliropoioi 

D.  c,  Dens 
tooth. 

DD.    I.    De 
ladsor  t««th. 

Fm.  m  ,   Foramen 
Mental  or  labial  forami 
nrp  almost  invariBblv  l« 
radii  in  the  cat. 

Fs.  (Fossai  coronoidea — Cor- 
onoid  fos80.^Fro[p  tliis  fQEsn  arises 
a  lartte  part  of  the  mnssi-ier  muscle.    FlQ.  61.— 

Pre.  eor..  Processus  coronoi-  i""*  I'liiLS;    «  I- 

dens. — Coronoi d  pmccfiB. 

g  557.  Ramus,  Ramus  mandibularis— Mandibular  rftuiii<!.— The  mandible  is  nuile 
Qp  iif  two  similar  Ihiobb  joined  at  the  syniphysis  menti,  and  tlit^ee  rami  form  thn  ftama- 
work  ot  the  floor  of  tiio  raoutli :  Flower,  A.  130 

In  Human  Anniomj-,  the  "riij«r(»"is  the  so  ealled  ■■uscendinR  port."  and  not  the 
entire  half  of  the  mandible  aahere;  Quoin,  A,  1,  54. 

§  558.  Pig.  62— Preparation.— All  tlic  soft  parts  were  removed 


OF  THB   LliFT    MXJCDIBC- 


J 


DORSAL    ASPSCT    OF    THE   UAmtlBLE.  189 

{%  350,  B) ;  while  still  moiat  the  two  rami  were  slightly  aex>arated 
at  the  symphysis  menti,  and  the  teeth  of  the  right  side  were 
extracted  with  the  nippers  to  show  the  alTeoll,  as  in  Fig.  67. 


Fia.  03.— DOBBAL  ViBw  or  THE  Handcblb.    {Hodiflcd  ftnin  Btrane-IhiTckhdiD). 


:  1.78. 


§  630.   Alreoli. — Those  mra  the  cavitipa  id  whirh  the  teeth  arc  implanted. 

^  560.  Cd.  (Condylui)  mAndibnlaris— Mandibular  condyle  or  arlhrel  hi>«d.— 'Diis 
RiE'Nitb  cjlindricml  proc^M  uticulattM  diuthrodially  with  the  Fotia  maridiiviari*  of  the 
ti>nipoTal  (Fiff.  67). 

D.  m.,  Deni  molaris. — Molar  tooth. 

DD.  pm.,  Dentes  prKinolares,— Pnem')tnr  teeth. 

D.  c,  Deni  caninui.— CDnine  ttioth ;  Wilder.  IS. 

DD.  t.,  Dentes  incisores.— Incisor  teeth. 

Fm.  di.,  Foramen  dentate  inrerior. — InfiTior  dental  fotameD. 

Margo  alveolari 9— Alveolar  margin.— The  margin  or  border  of  the  jaw  Id  which  the 
teeth  nro  Implanted. 

Pre.  (Processui)  coronoideus. — Coronold  proctfls. 

§  501.  Symphysis  menti.— The  sympliyMs  U  the  amphlsrthrrxlial  nrtipulatlon  bo- 
tween  the  two  ramL  It  1b  iiidlcateil  in  the  figure  by  a  dark  line  just  to  the  luft  of  the 
Indmr  teeth.  In  old  cate  thla  Bymphydu  often  becomes  anchyloaed,  but  In  young  Individ 
nala  conaidetable  motion  is  possible  between  the  two  rami. 
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%  562.  Table  of  the  Foramina  and  Canals  of  the  Skull,  the  Bonei 
enclosing  them,  and  the  Principal  Structures  to  which  they 
give  Passage. 

The  foramina  are  enumerated,  commencing  at  the  caudal  end  of  the  skull,  Fig.  66,62. 
All  are  lateral  or  paired  except  the  foramen  magnum,  which  is  mesal. 


FORAMINA. 


Foramen  magnum 

Foramen  condyiare 

Foramen  jugulare 

Foramen  styio-mastoideum.. 
Meatus  auditorius  intemus. . 

Aquaeductus  Fallopii 

Hiatus  Fallopii 

Meatus  auditorius  extemus.. 

Foramen    lacerum    medium 
(§533) 

Canalis  Eustachiana 

Foramen  ovale 

Foramen  rotundum. 

Foramen  lacerum  anterius. . . 

Foramen  opticum 

Foramina  olfactoria 

Foramen  palatinum  posterius 

Foramen  spheno-palatinum. . 

Foramen  palatinum  anterius. 
Foramen  orbitale 

Canalis  lachrymalis 

Foramen  infraorbitale 

Foramen  dentale  inferius 

Foramina  mentalia 


BONES  ENCLOSING 
THE  FORAMINA. 

\  Basi-  ex-  and  supra- 

I      occipitale 

Exoccipitalo 

(Basi-    and  ex-occipi- 
•<     tale,    t/mpanicum 
(     and  pars  petrosa. . 
j  Tympanicum,  pars  ) 
\     mastoidea ) 

Pars  petrosa 

(Pars  petrosa,  pars 
•<     mastoidea,   tym 
(     panicum 

Pars  petrosa 

Tympanicum 

j  Pars  petrosa,  basi-  f 
"j      sphenoideum  . .     \ 
i  Alisphenoideum,  bul- 
(      la  tympanica 

Alisphenoideum  .... 
Alisphenoideum  .... 

j  Ali-  and  orbito-sphe- 
(     noideum 

Orbito-sphenoideum . 

Lamina  cribrosa .... 
Palatiniun 

Palatinum 

i  Maxillare,pr8Bmax-  ( 
\     illare S 

Palatinum,  maxillare 
(Lachrymale,  max-  J 
•<     illare,     maxillo-  > 
(     turbinale ) 

Maxillare 

Mandibula 

Mandibula 


STRUCTURES  THAT  TRAV. 
ERSE  THE  FORAMINA. 


Myelon,  N.  (spinalis)  accessorioB 
(XI),  A.  basilaris. 

N.  hypoglossas  (XII). 

N.  vagus  (X),  N.  (spinalis)  acoes- 
sorius  (XI;,  N.  {B^losso-phaiyn- 
geus  (IX),  Vena  jugularis. 

N.  facialis  (VII). 

( N.  auditorius  intemus  (VIII),  N. 
•<  facialis  (VII),  A.  auditoria  in- 
(     tema. 

N.  fiacialis  (VII). 

N.  petrosalis  superficialis  (ec- 
taJis),  (branch  of  Vidian  K 

Admits  air  to  the  mombrana 
tym  pan  L 

Arteria  carotidea  interna. 

Tuba  Eustachiana,  A.  carotid(>a 

interna  (§  533). 
N.  niaxillaris  inferior  (3d  divj- 
sion  of  V) ;   small  meningeal 
artery. 
N.    maxillaris   superior   (2d   or 

middle  division  of  V). 
N.  ophthalmicus  (Ist  division  of 
V),  N.  oculomotor! us  (HI).  N. 
^       abducens  (VI),  N.  trocblearis 
(IV),  A.carotideaext4>ma  (large 
branch  from  the  rete  mi ra bile). 
N.  opticus  (II) ;  a  meningeal  ar- 
j      tery. 
NN.  olfactorii. 
NN.  palatini,  A  A.  palatini. 
j  NN.  spheno-palatini,  AA.  sphe- 
/      no-palatiose. 

N.  naso-palatinus,  A.  nasalis. 

N.  oculo-nasalis,  A.  ethmoidalis. 

Ductus  lachrymalis. 

N.  infraorbitalis,  A.infraorbitalis. 
\  N.  dentalis  inferior,  A.  et  V. 
'\      dental es  inferiores. 

N.  mentalis,  A.  mentalis. 
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%  SOS.  The  CApwitj  or  »  prepKied  aknll  nuj  be  obUlned  bj  fllllng  It  through  the 
.fbi.  magnvm  irith  ouid  or  fine  Bhot,  and  then  poiuing  the  material  into  a  gnduate  glaae. 
If  the  material  naed  in  detennlnlng  the  Cftpadt7  la  fine  enough  to  paw  throngti  the  fora- 
min*.  they  niiut  be  plu^«d  in  aome  way. 

The  weight  of  the  brain  may  be  obt^ed  approximately  by  reckoning  the  evbie  etitti- 
mtten  of  cap*city  aa  grams  and  adding  4  per  cent.  (Wyman,  70).  Tbna,  if  a  cat's  Bkall 
Ikaa  a  capacity  of  EA  cc,  the  brain  of  the  lame  cat  would  weigh  approximately  20  grama. 
Wymaji'satatement  refers  only  to  ihe  human  brain,  but  preanmably  the  specific  gravity  of 
the  cat'a  brain  is  nearly  or  quite  identical  with  that  of  man. 

%  SOS.  Obvious  Stroctare  of  Bone. — Id  life  the  snrface  is  covered  with  a  denae  layer 
of  connective  tlMue,  the  perloelenm.  Entad  of  this  perioetoum  is  a  la^er  of  compact  bone. 
The  intermediate  part  of  all  bones  Is,  however,  more  or  lees  loose  In  stracture.  aometbing 
like  a  sponge,  hence  it  la  called  spongy  or  cancellatod  bone.  This  is  especially  abundant 
toward  the  end  of  long  bones  and  in  the  vertebrsl  oenlra. 

§  560.  Microscopic  Stmctare. — A  solid  mass  containing  :  A.  Savergum  eanali,  eyU 
indrical  channels  shown  as  drctes  in  cross  section,  as  cylinders  io  longitudlna]  sections 
of  long  bonea.  These  canals  conlsin  the  blood  Teasels,  aa  may  be  demonstrated  by  exam- 
ining a  finely  iqjected  cat's  scapola  (tee  Frey,  A).  They  anaatomoee  freely,  and  open 
either  upon  the  ectal  anrbuM  or  within  the  medullary  canol. 

B.  Zioevna  and  eanalUuti.  These  are  the  spaces  occupied  by  the  protoplasmic  bone 
cells  or  oorpnsclee  and  their  proloagatiouB.  They  appear  In  outline  like  Irregularly 
fosiform  connective  tissue  corpuscles  with  maay  fine  prolongations  or  branches.  These 
branches  anaatomoee  with  the  branchefl  of  nelgbborlng  lacunn,  and  sometimes  open  Into 
an  Harendan  canal. 

In  transections  of  long  bones  the  solid  matter  and  Iscnnte  are  seen  to  be  arranged  In 
more  or  lew  concentric  Inmellw  aioond  the  Havet^an  canals. 


CHAPTER   VI. 

MYOLOGY— THE  STUDY  OF  THE  MUSCLES. 

OENEBAL  CONSIDERATIONS—FREQUENCY  OP  MUSCULAR  VARIATIONS — EXFLAKATIOX  Of 
TECHNICAL  TERMS — APHORISMS  FOR  DISSECTORS— LIST  OF  INBTRUMBirTB  A5D 
MATERIALS — HOW  TO  USE  DISSECTING  INSTRUMENTS — PRACTICAL  8UOOBBTI01»— 
CLIPPING  THE  HAIR— CUTTING  THE  SKIN— REMOVAL  OF  THE  SKIN — ^NAMES  AND 
STNONYMS  OF  THE  MUSCLES  HEREIN  DESCRIBED — DESCRIPTIONS  OF  PORTT  MUSCLES 
OF  THE  CEPHALIC  REGION  OF  THE  BODY,  WITH  DIRECTIONS  FOR  TRBIB  DlflfllO- 
TION— THE  STRUCTURE  OF  MUSCLE 

General  References  to  Myotomy. — Bernard,  A,  182-206 ;  Chanvean  (Fleinin|;r>f  184- 
186  ;  Cleland,  A,  1-7  ;  Hoath  (Ke«n).  A,  Appendix  ;  Hodges,  A ;  Hyrtl,  A,  59-67  ;  Mojrfs- 
ovics,  A,  1-15;  Straus-Durckheim,  B,  130-162;  Reeves,  A. 

g  567.  Muscular  Homologies. — The  following  works  and  papers  deal  witli  tlie  genenl 
and  special  homologies  of  muscles  ;  the  first  three  embrace  all  Vertebrates  and  all  regions 
of  the  body  ;  the  others  refer  mainly  to  the  limbs  of  the  Mammalia :  Hnmphrej,  E, 
105-188  ;  Meckel,  A,  V,  VI ;  Cuvier,  A,  I ;  Quain,  A,  I,  185 ;  Mivart,  4  ;  Macalliater,  9. 
12, 151 ;  Rolleston,  13 ;  Krause,  A  ;  Coues,  i,  36,  47  ;  Wilder.  1,  4.  10,  20. 

g  568.  General  Considerations.— For  the  reasons  stated  in  §  204,  Practical  Anatomj 
always  begins  with  the  skeleton,  including  the  bones  and  cartilages,  the  arthra  (joints) 
and  ligaments. 

Of  the  soft  parts,  the  muscles  are  most  easily  prepared,  examined  and  preserved,  and 
they  serve,  together  with  the  bones,  as  landmarks  for  the  recognition  of  the  vessels  and 
nerves ;  hence  Myology  naturally  succeeds  Osteology. 

Yet  the  practical  study  of  the  muscles  is  not  without  its  difficulties. 

Upon  the  limbs,  excepting  the  distal  segments,  the  muscles  are  much  more  nomerooB 
than  the  bones.  For  example,  in  the  arm  and  shoulder  girdle,  if  we  omit  the  manas, 
there  are  five  bones,  scapula,  eluviele,  humerus^  ulna  and  radius.  Excluding  those  which 
arise  from  the  humerus  and  are  inserted  upon  the  manus,  more  than  thirty  distinct 
muscles  are  attached  to  these  five  bones. 

The  larger  bones  also  are  readily  recognized,  even  when  covered  by  soft  parte ;  but  two 
or  more  muscles  in  the  same  locality  may  have  the  same  general  form  and  direction,  so 
that  their  determination  mav  involve  a  careful  examination  of  their  attachments. 

Hence,  whereas  most  of  the  bones  may  be  prepared  in  the  sime  way,  the  general  rula 
for  dissection  must  be  modified  and  supplemented  with  respect  to  each  miiBcle,  In  order 
that  it  may  be  exposed,  dissected,  examined  and  removed  to  the  best  advantage. 

g  569.  Just  how  explicit  the  directions  should  be  has  not,  apparently,  been  fiilly 
detennined  by  anatomical  teachers  and  writers.    Some  ''Laboratory  Directions " are  bo 
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meigcr  m  to  be,  Mcoidlng  to  dot  experience,  of  no  T^ae  wh&taoerer.  Nowhere,  Id 
■ooloniical  works,  have  we  foand  them  lo  complete  u  in  the  "  Dinector**  Gnidea  "  which 
Me  used  in  the  Medical  Sclioola.  Yet  even  these,  in  our  oplnimi,  ue  not  Altogether 
suited  to  the  needs  of  the  begiiiner.  They  are  not  Hiifl9clently  fall ;  all  the  parts  In  s 
gtveD  region  are  conddered  at  once,  a  plan  better  adapted  to  the  advanced  student ;  finally, 
too  little  attentioD  te  given  to  tvpograpblcal  and  paragraphic  details  which  might  bdli- 
tate  the  recognition  of  atatementa  and  reference  to  other  parts  of  the  work. 

Without  assuming  to  hare  dedded  correctly  in  this  matter,  we  hare  acted  upon  the 
belief  that  ditmction  U  a  fine  art,  and  by  no  means  easy  to  acquire ;  that  the  beginner  Is 
liable  to  fall  Into  grave  error*  aa  to  maaipnlatioa,  fact  and  interpretation ;  and  that,  upon 
,  tlie  whole,  it  is  better  for  him  to  follow  even  an  im[>erfcct  method  than  none  at  all. 

§  670.  Variatum. — Another  difflcnlty  met  with  in  the  stndy  of  muscles  ie  the  fhiqueDcy 
of  variatioat  and  anormUUt  not  only  as  to  size  and  shape,  but  also  aa  to  conni>ctiona,  vas- 
cular anil  nervooB  aapply,  and  even  presence. 

All  Btandard  works  upon  Ifunun  Anatomy  record  the  eib^nce  of  sach  Tariatloni.  and 
it  is  probable  that  the  carefa!  examination  of  any  human  nubjcct  would  discloec  one  or 
more  departures  ^m  the  condition  regarded  as  normal. 

Notwithstanding  the  intrinsic  probability  that  any  other  Hammala,  at  least  the  dnmea- 
tieated  speciea,  would  vary  in  a  similar  mapner.  moet  diHSectors  of  the  lower  animals  seem 
to  haTP  assumed  that  what  is  true  of  one  individual  is  true  of  the  whole  speeien,  and  the 
myological  descriptions  of  Straus- Durckheim  (A),  Chauveau  (A),  Couea  (47),  and  Krause 
(A)  ran^ly  mention  departures  from  rule.  Yet  no  two  anthropoid  apes  have  been  found  to 
agree  in  all  rcajiecCa,  as  may  apjiear  from  the  published  di<iBcclions  of  Duvernoy  (lOO), 
Humphrey  (10),  Cbampneys  (1),  Wyman  (47),  Maeallster  (21,  41],  Barnard  (/),  the 
wnlor  author  (1)  and  othera,  and  (I usley  has  distinctly  exprtwed  (A,  410)  the  belief  that 
"endless  varieties  will  no  doulit  be  met  with  by  those  who  carry  their  iniinlriea  farther" 
than  by  the  dissection  of  dngle  individuals  of  a  species ;  see  also  thu  remark  of  Oalton, 
1, 175,  note  80. 

The  senior  author  haa  remarked  upon  the  existence  of  Individual  variations  among 
dotneiti^ted  dogs  (21,  308).  and  we  may  add  that  no  one  of  the  scores  of  cats  dissected 
by  ua  or  unr  students  has  failed  lo  present  some  peculiarity  of  muscular  arrangement. 

The  recordi  of  these  variations  have  not  as  yet  been  put  into  shape  for  publication,  and 
in  the  present  deecriptious  it  has  seemed  ber.ter  to  give,  in  moat  cases,  only  what  sonrna  to 
be  the  meet  usual  structure.  The  student  is  rem iniied, however,  that  bis  very  first  dis- 
section may  disclose  some  featuro  hitherto  unobserved. 

g  O'fl.  Srrnri  of  Manipulation. — The  beginner  should  bear  in  mind  that  nothing  is 
more  easy  than  to  commit  some  error  of  manipulation — whether  by  a  cut  too  many  or  a 
cut  too  few— which  may  greatly  aflect  the  appearance  of  the  parts,  and  h-ad  to  very  mis- 
taken conclusions.  As  a  rule,  therefore,  supposed  anomalies  should  not  t>e  published  until 
submitted  lo  competent  criticism,  or  carefully  checked  by  the  dissection  of  other  Individ- 
uals, or  still  better  of  the  other  half  of  the  same. 

In  all  cases,  the  student  will  do  well  to  n-call  the  advice  of  Cuvicr  to  a  young  medical 
student  who  ventured  to  tell  him  that  he  had  diMcnvered  something  very  new  and  remark- 
able in  B  human  body.  Cuvler  replied  :  "  Go  and  anatomize  an  iTMMt,  the  largest  you  can 
find  ;  then  recontider  your  o1»ervatinn,  and  if  it  appear  to  be  correct,  I  will  believe  you 
on  yonr  word."  After  making  the  dissection,  the  student  confessed  that  he  had  been  in 
error ;  (Lee,  A,  56). 

As  has  been  snggeeted  by  the  senior  author  (2S,  80T>,  it  is  doubtful  whether  any  dis- 
section by  bc^unera  should  be  pnhIi^<hed  at  all.  excepting  Dpon  the  approval  of  an  expert' 
enced  anatomist,  aAnr  thorough  examination. 
13 
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§  572.  Error%  of  Interprdati(m.—Whea  an  aathor  denies  the  existence  of  a  part  the 
presence  of  whicti  is  affinned  by  other  writerb,  the  discrepancy  may  be  dae  to  either  of 
five  causes  : — 

1.  Its  absence  is  the  mTe,  and  its  presence  in  the  other  cases  was  ezoeptionaL 

2.  It  was  absent,  though  normally  present. 

S.  It  was  present,  but  accidentally  overlooked. 

4.  It  was  observed  but  not  recognized,  or  was  mistaken  for  some  other  put. 

5.  It  was  seen,  but  purposely  ignored. 

Of  course  the  last  named  explanation  is  also  the  last  to  be  entertained,  but  either  of  the 
other  four  contingencies  is  liable  to  occur  with  even  experienced  dissectors  and  leaned 
anatomists. 

For  example,  the  M.  entapeetoralis  (Fig.  72),  '*peetoralU  minor"  is  said  by  Stiana-Diuck- 
heim  (A,  II,  836),  and  implied  by  Meckel  (A,  VI,  249),  and  Mivart  (B,  145),  to  be  wanting 
with  the  cat ;  its  existence  in  any  Camivora  is  also  denied  by  Cuvier  (A,  I,  870),  and  A.  H. 
Young  (i,  171).  Owen,  however,  speaks  (A,  III,  50),  of  the  **pectorali»  minor  of  the  dog," 
and  its  presence  in  that  animal  is  admitted  by  Haughton  (115)  and  Wood  (7,  52),  as  it  is 
in  the  cat  by  the  senior  author,  who  refers  (20,  806)  to  it  as  found  in  all  the  Felide  and 
CanidiB  examined  by  him. 

The  muscle  considered  by  the  writers  last  named  to  represent  the  '*peetarali$  minor" 
of  man  is  so  large  in  most  Camivora  that  it  was  not  recognized  by  the  five  writers  first 
Darned  as  the  representative  of  that  rather  insignificant  muscle ;  in  the  bear  and  skunk, 
however,  as  stated  by  the  senior  author  in  the  paper  referred  to,  it  is  again  smaller  than 
the  M.  ectopectoralis. 

In  illustration  of  the  second  case,  the  M,  supinator  lonffus  (Fig.  74)  is  said  by  Meckel 
(A,  VI,  808),  and  Huxley  (A,  855)  to  be  wanting  with  the  dog.  Chauveau,  however, 
affirms  (A,  290)  its  presence  in  dogs  of  all  breeds,  and  it  has  been  repeatedly  observed  by 
the  senior  author.  Hence  we  may  conclude,  provisionally  at  least,  that  it  was  exception- 
ally absent  in  the  individuals  dissected  by  Meckel  and  Huxley. 

THE  TECHNICAL  TERMS  OP  MYOLOGY. 

§  573.   Musculus — Muscle. — The  name  for  a  mass  of  mnsciilar 
fibers.    Such  a  muscle  may  or  may  not  be  a  true  muscular  integer. 

What  constitutes  a  muscular  integer  has  not  been  determined  ;  as  stated  in  the  senior 
author's  brief  discussion  of  the  subject  (lO,  68),  the  phrase  "  morphologfical  integer** 
seems  to  have  been  first  used  with  reference  to  the  muscles  by  Coues  (i,  228),  but  the  gen- 
eral question  is  discussed,  directly  or  indirectly,  by  Owen,  Parker,  Spencer,  and  more 
recently,  Humphrey  (E).  In  the  present  work,  it  has  seemed  best  to  us  to  recognize  as 
separate  muscles,  or  as  distinct  divisions  of  muscles,  all  the  muscular  masses  whose  origins 
and  insertions  sxe  fairly  constant  and  capable  of  definite  description. 

In  applying  separate  names  to  the  divisions  of  the  human  trapezius  (Fig.  66,  §  607^, 
and  deUoideus  (Fig.  66,  §  674),  and  yet  treating  the  long  and  slurrt  heads  of  the  eoraeoideui 
(Fig.  75,  §  668),  as  a  single  muscle,  we  are  certainly  open  to  the  charge  of  inconsistency. 
In  the  present  transitional  state  of  opinion  respecting  muscular  integers,  entire  consis- 
tency is  hardly  to  be  expected. 

§  574.  Muscular  Groups.— It  is  sometimes  convenient  to  speak 
of  two  or  more  muscles  collectively  as  a  growp^  as,  e.  g.^  the  pedbo- 
ralis  group^  the  trapezius  group^  the  triceps  group. 
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g  670.  Snbdividons.— As  has  been  well  stated  by  Hnmphrey 
(E,  110),  the  lon^tadinal  snbdiriaion  of  a  muscle  may  be  either 
vertical  or  horizontal.  For  the  sake  of  distinctness,  we  shall  call 
the  subdivisions  of  the  former  kind  divisiones,  and  those  of  the  lat- 
ter lamintB.  For  example,  as  has  been  remarked  by  the  senior 
author  (20,  306),  the  "M.  ectopectoralia  (Fig,  72)  tends  to  separate 
into  superimposed  lamioffi,  white  the  etUopectoralis  tends  to  form 
Eftscicali."  In  the  former  the  "  cleavage  "  is  horizontal,  in  the  lat- 
ter vertical. 

§  576.  Parts  of  a  Mnaole.— The  essential  and  usually  largest 
portion  of  a  muscle  is  the  mass  of  muscular  fibers ;  this  is  called  its 
body  or  belly. 

Sometimes  one — rarely  if  ever  both — of  the  ends  of  a  muscle  is 
attached  to  bone  directly  or  rather  to  its  periosteum.  This  is  the 
case  with  the  humeral  end  of  the  M.  hrachialis  (Fig.  74,  %  693),  and 
the  JT.  entotriceps,  div.  intermedia  (Fig.  76,  §  686). 

More  often,  however,  there  intervenes  between  the  muscular  por- 
tion and  the  bone  a  cord  or  sheet  of  white  inelastic  fibrous  tissue, 
constituting  the  tendon.  The  attachment  is  then  said  to  be  teTtdi- 
nous,  while  in  the  former  case  it  was  muscular. 

Tendons  may  be  so  short  as  to  be  hardly  distinguishable,  like 
the  coracoid  tendon  of  the  M.  coracoideus  (§  668),  or  they  may  be 
longer  than  the  muscular  portion,  like  the  humeral  tendon  of  the 
same  muscle  (Fig.  76). 

Sometimes,  especially  with  thin  flat  muscles  like  the  lamins  of 
the  M.  edopectoralis  (Fig.  72),  the  tendinous  sheet  may  be  so  short 
as  to  be  practically  absent. 

g  677.  Attachment  Unet  and  Areai. — Muscular  attachments 
usually,  and  tendinous  attachments  sometimes,  cover  considerable 
areas  {hrachialis,  Fig.  68) ;  in  other  cases  the  attachment  is  along 
lines  {entopectoTolis,  divisio  caudalis,  Fig.  69). 

§  678.  Origin  and  Znierticm. — Of  the  two  attachments  of  a  mus- 
cle, one  is  called  origin  and  the  other  insertion.  Usually,  but  not 
always,  the  origin  is  from  the  more  fixed  part  of  the  body,  and  the 
insertion  is  upon  the  more  movable  part. 

§  6T9.  Choice  of  Origin  and  Insertion. — With  the  membral 
muscles,  one  attachment  is  generally  nearer  the  soma  (§  64)  or  the 
proximal  end  of  the  limb,  and  this  attachment  is  always  called  the 
origin.  Thus  the  scapular  attachments  of  the  MM.  biceps  (Fig.  75) 
and  sybscapulairis  (Fig.  73)  are  the  origins  of  those  muscles ;  so 
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also,  the  origins  of  the  MM.  erUopectaralis  (Fig.  72)  and  dawh 
trapezius  (Fig.  66)  are,  respectively,  their  sternal  and  vertebral 
attachments. 

But  the  question  is  less  easy  with  some  muscles  which  connect  different  parts  of  the 
soma  with  each  other,  or  wl^ch  extend  between  the  head  and  the  scapala.  claTide  or 
sternum. 

Without  feeling  sure  as  to  what  is  best,  we  have  adopted  the  following  basiB : — 

As  between  the  head  and  the  neck  or  the  trunk,  the  latter  are  more  central  and  afford 
origin  to  the  muscles  of  the  head. 

The  sternum  is  part  of  the  trunk,  and  sternal  attachments  are  therefore  origitiM. 

The  scapula  and  clavicle  appertain  to  the  arm  rather  than  to  the  tnmk,  and  attachmentt 
thereto,  as  compared  with  attachments  to  the  head  or  neck  or  trunk,  are  iMertians, 

It  will  be  seen  that  the  acceptance  of  these  rules  entails  some  apparent  oontiadictioiii: 
For  example,  the  davo-mastoideua  (Fig.  67),  like  the  claw-trapezius  (Fip^.  (56),  arises 
from  the  skull  and  is  inserted  upon  the  clavicle ;  but  the  gtemo-mastoideiu  (Fig.  67), 
like  the  apleniu3  (Fig.  67),  arises  from  the  trunk  and  is  inserted  upon  the  sknll. 

Hence  the  origin  of  the  davo-mastaideuB  practicallj  coincides  with  the  insertion  of 
the  BternomastoldeuB.  In  man,  where  the  clavicle  joins  the  sternum,  the  two  musdei 
are  commonly  described  as  one,  under  the  name  of  HerTUxlHdO'magtoideui,  and  one 
part  of  the  muscle  therefore  arisea  where  the  other  is  inserted,  and  vice  vena, 

§  580.  77ie  Determination  of  Muscvlar  Homologies. — Of  conree 
the  function  of  a  muscle  depends  upon  its  insertion,  but  there  is 
considerable  diflTerence  of  opinion  as  to  whether  the  origin  or  the 
insertion  is  the  better  guide  to  the  determination  of  its  homology. 
We  are  disposed  to  assign  greater  morphical  importance  to  the  ori- 
gin, according  to  the  views  of  Barnard  (i,  114).  As  to  the  value  of 
vascular  and  nervous  supply,  see  Cunningham  (i)  and  Gadow  (3). 

§  581.  Fascia. — ^This  is  simply  a  thin  sheet  of  the  same  kind  of 
fibers  as  the  tendon,  but  the  fibers  may  present  two  kinds  of  ar- 
rangement. Sometimes  the  tendon  itself  is  so  thin  as  to  be  called  a 
fascia,  or  it  may  be  continued  as  a  thin  sheet  upon  one  or  the  other 
face  of  the  muscle ;  in  both  these  cases,  the  fibers  are  nearly  or  quite 
parallel.  The  name/a^cia,  however,  is  more  often  given  to  a  sheet 
of  fibers  crossing  one  another  in  various  directions,  and  forming  a 
sheath  or  covering  for  a  muscle  or  a  group  of  muscles.  A  fascia  is 
also  called  an  aponeurosis^  but  the  name  is  objectionable  on  account 
of  both  length  and  etymology. 

§  582.  Forms  of  Muscles. — The  body  of  a  muscle  may  be  fm- 
form  or  spindle-shaped^  like  that  of  the  M.  biceps  (Fig.  73) ;  tcBni- 
ate  {strap-shaped  or  ribbon-liJce\  as  with  the  occipito-scapidarU 
(Fig.  67) ;  fan-shaped  like  the  svbscapvlaris  (Pig.  73) ;  qtutdfi- 
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lateral  like  the  acromio^apezius,  or  triangular  like  the  spiTio-tra- 
pezius  (Fig.  66).  There  are  other  and  less  nsoal  forms  which  will 
be  indicated  in  special  cases. 

§  583.  Derignation  of  the  Border*  of  Muiolei.— Many  of  the 
muacles  are  thin  and  triangular  or  tteniate,  bo  as  to  present  sharply 
defined  borders,  in  place  of  the  more  or  leas  ronnded  aspects  or  sur- 
faces of  a  fusiform  muscle  like  the  biceps. 

Snch  a  flat  muscle  may  become  twisted  upon  its  axis  in  such  a 
way  as  to  change  the  relations  of  the  borders  to  the  body-planes. 
In  these  cases,  for  the  sake  of  convenience,  it  will  be  considered  that 
the  mnscle  has  the  general  direction  which  it  had  at  its  origin,  al- 
though this  may  sometimes  involve  an  apparent  contradiction  of  the 
terms  in  which  the  insertion  is  described. 

For  example,  the  M.  pecto-arUehrachialis,  dv.  cephalica  (Fig, 
72),  arises  at  the  meson,  and  its  borders  are  called  cephalic  and 
caudal  throughoat  its  whole  length,  notwitJiatanding  the  fact  that 
the  line  of  insertion  upon  the  ulna  has  a  proximo-distal  direction,  so 
that,  as  based  thereon,  the  borders  would  be  proximal  and  distal, 

§  584.  Connect. — For  the  exposure  of  the  ectal  layer  of  mnscles, 
certain  areas  of  skin  must  be  lifted.  The  linos  of  incision  which 
circurascritw  such  areas  are  said  to  "connect"  certain  parts  or 
points,  usually  some  of  the  '"landmarks"  elsewhere  (§§  225-233) 
enumerated. 

§  585.  Girdle. — When  tiie  skin,  especially  of  a  limb,  is  divided 
by  an  incision  encircling  the  part,  the  latter  is  said  to  be  "girdled." 

§  586.  Tranwot.— In  order  to  examine  fuUy  the  attachments  of 
a  muscle,  it  is  usually  desirable  to  divide  it  transversely  and  reflect 
the  two  ends  in  opposite  directions.  For  the  sake  of  brevity,  this 
entire  operation  will  be  indicated  by  the  use  of  the  single  word 
transect 

APHORISMS  FOR  DISSECTORS, 
g  587.   1.  "Without  skilful  manipulation  we  can  neither  teach 
by  demonstration  facts  which  have  been  already  discovered,  nor 
hope  to  extend  the  limits  of  observation  and  experimental  knowl- 
edge."—L.  S.  Beale,  A. 

2.  "  A  piece  of  true  dissection  ouglit  to  turn  out  an  object  of 
wonder  and  beauty." — Goodsir,  A,  I,  24. 

3,  "  An  anatomist  therefore  in  these  curious  thin^  had  na*d  to 
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4.  "  The  best  workman  uses  the  best  tools." — Owen. 

6.  The  valae  of  instraments  depends  not  upon  their  handles, 
thek  finish  or  their  cost,  but  upon  the  adaptation  of  their  size,  fonn 
and  temper  to  the  work  in  hand. 

6.  Fingers  are  often  the  best  forceps. 

7.  Handling  and  cutting  are  necessary  evils. 

8.  Neglect  of  the  knife  may  leave  the  truth  concealed ;  its  misuse 
may  establish  an  error. 

9.  "Let  the  eye  go  before  the  hand,  and  the  mind  before  the 
eye." — O.  W.  Holmes. 

10.  Fat  is  the  anatomist's  worst  enemy. 

11.  "  Drying  is  even  worse  than  decomposing." —R.  M.  Hodges. 

12.  The  skin  makes  the  best  wrapper. 

13.  There  are  two  sides,  but  only  one  meson. 

14.  The  bones  are  the  guides  to  the  muscles,  the  muscles  to  the 
vessels,  and  the  vessels  to  the  nerves. 

15.  The  attachments  of  a  muscle  determine  its  homology  and 
function ;  the  thickness  and  length  of  its  body  indicate  resi)ectively 
its  power  and  the  distance  through  which  it  may  contract 

16.  The  attachments  of  a  muscle  are  often  closely  associated 
with  those  of  others,  but  its  body  is  usually  distinct. 

17.  In  dissecting  muscles,  the  science  consists  in  discriminating 
between  fascia  or  tendon  and  mere  connective  tissue ;  the  arty  in 
removing  the  latter  so  as  to  leave  the  muscles  distinct. 

18.  Dissection  according  to  direction  favors  the  acquisition  of 
methods  and  the  learning  of  names  and  specified  relations ;  but  the 
knowledge  of  parts  is  not  complete  until  they  have  been  approached 
and  examined  from  all  sides.     See  also  §  122. 

§  588.  List  of  Instruments  and  Materials  for  the  Dissection 

of  Muscles.— Arthrotome,  Pig.  16,  §  135 ;  blocks,  §  137 ;  coarse 
forceps,  Fig.  18, 145  ;  fine  forceps,  Fig.  20,  §  146  ;  scalpels,  medium 
and  Charriere,  Fig.  23,  24,  §  155 ;  coarse  scissors,  curved  flatwise, 
Fig.  25,  §  156 ;  hair  scissors,  §  158 ;  towels,  §  165  ;  sharp  tracer,  Fig. 
17,  §  166;  tray,  §  167;  waste  paU,  §  195;  waste  papers,  §  172; 
wetting  bottle,  Fig.  27,  §  170. 

§  589.  The  Material  for  Dissection,— A  lean  animal  should  be 
preferred  ;  it  should  be  divided  by  abdominal  transection  (§  234) ; 
injected  with  alcohol  (§  285),  but  not— for  the  first  dissection— with 
plaster ;  kept  in  42-65  per  cent,  alcohol  (§  286),  and  not  allowed  to  diy. 
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HOW  TO  USE  DISSECTING  INSTRUMENTS. 

§  590.  HyTtl  complains  (A,  62j  that  "  some  people  hold  the  for- 
ceps like  fire-tougs,  and  the  scalpel  like  a  cheese-knife."  It  is  true 
that  most  anatomical  instraments  are  for  either  grasping  or  cutting, 
bnt  their  proper  and  Buccessful  employment  demands  mnch  more 
care  and  delicacy  than  is  needed  in  ordinary  household  operations. 
The  good  whittler  is  not  necessarily  an  expert  dissector,  and  even 
the  coarse  scissore  are  to  be  handled  very  diflferently  from  shears. 

The  anatomist,  like  the  Bui;geon — who  is  an  anatomist  and  some- 
thing  more, — should  have  such  command  over  his  muscles  and 
nerves  that  whatever  instrument  is  in  his  hands  becomes  for  the 
time  being  like  a  part  of  tiimself,  an  extension  of  liis  lingers,  sharper, 
firmer  and  more  slender,  yet  almost  ecLually  mobile  and  sensitive. 


Pio.  S3.— Thb  8cAi,m,  Hkld  ab  a  Pan.    (From  Bemud). 


§  591.  Hie  of  the  Scalpel  {§  155).— The  scalpel  may  be  held  in 
either  of  three  general  ways : — 

A.  Lilte  a  Pen  (Pig.  63). — The  edge  is  directt'd  backward  and 
downward,  or  forward  and  upward,    Tliis  is  for  ordinary  disBection. 

B.  Like  a  Carving-knife  {Fig,  64i. — The  edge  may  be  directed 
upward  or  downward.  Tliis  is  for  tlie  division  of  more  resisting 
tissues. 

O.  Like  a  YioliJi^ow  (Pig.  65).— The  scalpel  is  held  between  the 
tip  of  the  pollex  on  one  side  and  the  tips  of  the  other  digits  upon  the 
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other.    This  is  for  long  sweeping  strol^es,  where  the  greatest  freedom 
ia  desired. 

Minor  modifications  of  these  three  ways  will  be  readily  adopted 
as  the  dissector  becomes  familiar  with  the  instrument 


Fio.  64— TsK  BOALfXL  HxLD  ab  a  CutTino-KRiFK.    (From  Bern&rd). 

§  592.  TJae  of  the  Scisson  {§  156).— Contrary  to  the  more  nsaal 
custom,  dissecting  scissors  should  be  held  with  the  poUex  and  ne- 
dius.    The  index  then  serves  botli  to  steady  the  instrument  and  to 


FiQ.  65,— The  Scalpel  Hbld  ab  a  Vioun-bow.    (From  Beniud). 


aid  the  medius  in  its  opposition  to  the  more  powerful  pollex.  In 
nearly  all  cases  the  points  of  curved  scissors  should  be  turned  upward 
and  away  from  the  part  under  dissection.    This  precaution  is  ee- 
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pecially  needful  in  the  tiimniiDg  of  vesBels  and  nerres  and  inflated 
hollow  riscera  (§  331). 

§  593.  V»a  of  the  Foroept  {§  145).— The  forceps  are  commonly 
held  between  the  pollex  and  the  index.  In  long  continued  dissec- 
tions the  medius  may  be  sabstitated  for  the  index  at  intervals.  The 
digits  shoold  be  employed  in  place  of  the  forceps  when  practicable, 
both  as  a  relief  ttom  fatigue  and  to  avoid  crushing  the  tissues. 

The  forceps  should  be  used  upon  muscles  as  little  as  possible, 
and  vessels  and  nerves  should  be  grasped  by  their  sheath  of  con- 
nective tissne.  For  the  separation  of  slender  muscles  and  of  vessels 
and  uerves^  the  safest  way  sometimes  is  to  insert  the  tip  of  the  closed 
forceps  and  then  allow  the  blades  to  separate  gently. 

§  594.  Ve  <rf  the  Tracer  (§  166).— Tlie  tracer  ia  to  be  held  like 
a  pen  or  pencil.  Its  form  permits  a  rotation  on  its  axis,  so  that  the 
point  may  have  any  desired  direction. 

The  tracer  should  be  more  constantly  in  the  hand  than  any  other 
instrument.  Scalpels  and  other  sharp  instruments  should  only  be 
used  when  the  tracer  will  not  answer  the  purpose. 

Tiie  tracer  ia  also  very  useful  in  detecting  the  position  of  con- 
cealed hard  parts,  as  ribs,  cartilages  and  vertebne.  The  point  may 
be  introduced  deeply  without  impairing  the  condition  of  the  parts  for 
dissection,  and  the  curvature  enables  one  to  lift  upon  it  the  ribs  or 
cartilages  so  as  to  count  them  more  accurately. 

§  595.  n»  of  the  Arthrotome  (§  135).— As  its  name  implies, 
the  distinctive  use  of  this  instrument  is  for  the  division  of  joints  and 
other  rough  operations  which  might  ityure  tlie  more  delicate  edge 
of  the  scalpels.  Yet  tlie  student  should  accustom  himself  to  accu- 
rate and  careful  manipalation,  and  endeavor  to  separate  the  contig- 
uous bouea  at  an  arthron  without  injuring  the  cartilages.  He 
should  try  to  feel  with  the  point  of  the  instrument. 

PRACTICAL  SUGGESTIONS  FOR  DISSECTORS. 

§  596.  1.  Select  a  lean  animal  for  all  anatomical  purposes,  and 
especially  for  the  dissection  of  the  muscles,  vessels  and  nerves.  The 
directions  for  killing  are  given  in  §  192. 

2.  Take  the  precautions  for  cleanliness  which  are  described  in 
§199. 

3.  Remove  superfluous  parts  of  the  animal,  the  tail  in  some  cases 
(§  243),  the  caudal  or  cephalic  region  of  the  body,  according  to  the 
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directions  for  abdominal  and  thoracic  transection  which  are  given 
in  §§  237,  242. 

4.  See  that  all  the  instruments,  materials  and  books  for  dissec- 
tion, reference  and  record  are  at  hand  and  in  order  before  getting 
the  subject  or  beginning  to  work. 

5.  Eiefer  constantly  to  a  skeleton^  or  to  the  bones  especially  con- 
cerned, or  to  accurate  figures. 

6.  When  possible,  the  head  of  the  subject  should  be  toward 
the  left 

7.  When  a  part  from  which  or  toward  which  an  incision  is  to  be 
carried  lies  upon  the  meson,  the  incision  should  extend  1-2  cm. 
beyond  the  meson.  This  permits  the  flap  of  skin  to  be  reflected 
across  the  meson  to  that  extent.  If,  however,  this  flap  of  skin  is  to 
be  removed^  the  incision  removing  it  should  run  parallel  with  the 
meson,  and  upon  the  side  under  examination. 

Objection*  to  MescU  Ineuions. — Both  the  ectal  and  ental  aspects  of  the  Bkin  present  mpe- 
cial  features  at  some  mesal  points,  and  several  muscles  besides  those  of  the  skin  itself  arise 
at  the  meson,  and  are  liable  to  injury  bj  a  mesal  incision.  There  are  two  sides,  presamft- 
hly  similar,  but  there  is  only  one  meson. 

8.  Incisions  should  be  as  long  as  may  be  consistently  with  the 
shape  and  structure  of  the  parts,  and  the  dissector's  knowledge  of 
them. 

9.  When  important  or  delicate  parts  are  liable  to  be  injured,  the 
cuts  should  be  shorter  and  more  carefully  made. 

10.  Vessels  and  nerves  should  be  dissected  from  the  center 
toward  the  periphery,  so  as  to  avoid  the  risk  of  missing,  cutting  or 
tearing  the  branches. 

11.  Vessels  injected  with  plaster  should  be  divided  with  the 
arthrotome  or  the  bone  scissors. 

12.  In  place  of  the  block,  especially  while  the  separated  arm  is 
under  dissection,  a  folded  wet  towel  may  be  used ;  this  permits  a 
kind  of  bed  to  be  made  which  keeps  the  arm  in  place. 

13.  '*  To  put  any  group  of  muscles  on  the  stretch,  put  the  parts 
concerned  in  the  position  into  which  they  would  be  brought  by 
their  antagonistic  muscles.  For  example,  to  put  the  flexors  of  the 
manus  on  the  stretch,  put  the  manus  in  a  state  of  extension,  and 
vice  versa,^^ — Heath  (Keen),  A,  16. 

14.  Study  the  actions  of  a  muscle  by  pulling  it  in  the  line  it  nat 
urally  occupies.  Note  the  difference  between  a  direct  and  an  indU 
rect  action.    (Wilder,  4.) 
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16.  As  a  rale,  miiBcleB  moBt  be  divided  and  reflected  before  the 
attachments  can  be  fully  determined.  The  attachments  are  asnolly 
more  distinct  upon  the  ental  aspect. 

16.  "When  several  similar  muscles  of  a  group — as  those  upon 
the  antebtachiam — are  to  be  transected,  cot  them  at  difereni  levels, 
BO  as  the  more  easily  to  match  their  proximal  and  distal  parts." — 
Heath  (Keen),  A,  16. 

17.  The  borders  of  a  thin  mnscle  shonld  be  grasped  and  slightly 
raised,  first  with  the  forceps  and  then  with  the  fingers.  If  the  other 
border  is  accessible,  it  should  be  treated  in  the  same  way,  and  then 
the  entire  width  at  about  the  middle  raised  to  permit  the  passage 
of  a  scalpel. 

18.  In  traDsecting  a  wide  muscle,  cut  one  border,  then  lift  it, 
keeping  the  sides  of  the  cnt  separate,  and  cut  a  little  deeper, 
applying  the  scalpel  to  the  edge  of  the  muscle. 

19.  Avoid  cutting  muBcIes  at  their  attachments.  If  it  is  desirable 
to  remove  part  of  a  large  muscle,  leave  a  small  piece  of  the  body 
attached  to  each  tendon.  If  necessary — for  8i>eciai  reasons — to  re- 
move an  entire  muscle,  insert  the  edge  of  the  ortbrotome  in  the  angle 
formed  by  the  attached  ends  and  the  bones. 

30.  Parts  under  dissection  should  be  wet  occasionally  with  a 
mixture  of  water,  glycerin  and  clove-oil  (§  170). 

21 .  Parts  which  have  been  exposed,  but  are  no  longer  under 
actual  dissection,  should  be  covered  with  skin  or  rubber-sheeting, 
or  with  a  bit  of  cloth  wet  with  the  glycerin  mixture ;  and  a  dry 
towel  should  be  laid  over  all. 

22.  "  Pat  all  fragments  on  a  piece  of  paper." — Hodges,  A. 

§  697.  Avoid  especially  the  following ;  drying,  tailing,  pecking. 

The  prevention  of  drying  has  been  already  considered. 

Tailing  is  the  making  of  a  shallow  cut  at  the  beginning  or  the 
end  of  an  incision.  It  is  especially  apt  to  occur  with  banners, 
and  while  dividing  the  skin.  To  avoid  it,  hold  the  point  of  the  scal- 
pel perpendicularly  to  the  surface  at  both  the  beginning  and  the 
end  of  the  incision. 

Pecking. — We  use  this  homely  word  to  designate  one  of  the 
most  common  and  most  pernicious  faults  of  anatomical  beginners, 
the  habit  of  aimlessly  poking  and  pinching  the  parts,  espe- 
cially whUe  showing  them  to  the  teacher  or  deinonstrator.  It 
reminds  the  observer  of  nothing  so  much  as  the  dabbing  and  peck- 
ing which  hens  inflict  upon  a  piece  of  meat.    The  student  should 
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bear  in  mind  that  a  single  fialse  cut,  and  even  a  pinch  in  the  wrong 
place,  may  mar  his  work  beyond  repair ;  he  should  exercise  con- 
stant self-control,  and  never  touch  the  specimen  excepting  for  a 
definite  and  sufficient  reason. 

Pecking  is  only  one  of  several  forms  of  what  may  be  called 
anaiomical  Philistinism;  a  lack  of  appreciation  of  delicacy, 
whether  in  structure  or  in  methods  of  manipulation. 

§  598.  Clipping  the  Hair.— Unless  the  skin  is  to  be  preserved, 
or  there  is  some  other  objection,  the  hxiir  should  he  removed  from 
a  specimen  which  is  to  be  preserved  in  alcohol  and  dissected  at 
intervals. 

If  the  hair  is  allowed  to  remain,  it  interferes  with  the  accoracj  of  dermal  incisions,  and 
with  the  ease  of  making  them  ;  it  is  apt  to  become  detached  and  disfigure  the  dissections  : 
finally,  unless  considerable  time  is  spent  in  squeezing  out  the  alcohol  when  the  specimen 
is  removed  from  the  jar  and  the  water  when  it  is  returned  thereto,  the  hair  causes  both  a 
waste  and  a  weakening  of  the  alcohol  in  which  the  specimen  is  preserved. 

Use  the  hair  scissors  (§  158)  or  a  pair  of  ordinary  scissors  with 
the  points  blunted.  The  hair  is  more  easily  cut  against  its  inclina- 
tion, that  is,  with  the  scissor  points  directed  cephalad  upon  the 
soma  and  proximad  upon  the  limbs.  After  abdominal  transection, 
begin  at  the  cut  border  of  the  skin. 

Clipping  is  facilitated  by  wetting  the  tips  of  the  hair  with  a 
sponge  only  moderately  full  of  water  or  weak  alcohol.  Cut  close 
to  the  skin.  The  operation  usually  occupies  about  an  hour.  Do 
not  put  the  removed  hair  into  the  sink.  Place  it  in  the  waste-pail, 
to  be  buried. 

§  599.  Cutting  the  Skin. — If  the  hair  remains,  wet  it  with  15 
per  cent,  glycerin,  or  dilute  alcohol,  or  water,  along  the  line  of  the 
proposed  incision.  Then,  with  a  small  comb,  or  the  tracer,  or  the 
handle  of  a  scalpel,  part  the  hair  evenly  along  the  same  line  so  as 
to  expose  the  skin  clearly  (§  354).  If  the  hair  has  been  removed, 
indicate  the  line  of  incision  by  a  scratch  made  with  the  tracer  or  the 
point  of  the  scalpel. 

Place  the  tips  of  the  left  index  and  medius,  one  upon  each  side 
of  this  line,  at  the  cut  border  of  the  skin,  and  divaricate  them  so  as 
to  stretch  the  intervening  skin. 

Grasp  the  scalpel  like  a  pen,  at  an  angle  of  45°,  and  divide  the  — 
skin  by  a  single  steady  stroke  as  far  as  the  tension  exists. 

At  the  beginning  and  end  of  the  stroke,  make  the  scalpel  nearly — 
perpendicular  so  as  to  avoid  tailing  (§  597). 
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Unless  one  is  qnite  familiar  with  both  the  locality  and  the  art  of 
dissecting,  this  first  incision  should  merely  divide  the  skin  proper. 
The  borders  may  be  still  farther  divaricated,  and  a  similar  incision 
made  through  the  connective  tisane  and  fat,  and  in  some  cases  the 
dermal  muscle  (§  629),  until  the  darker  red  and  closer  texture 
shows  that  the  ordinary  skeletal  muscles  have  been  reached. 

With  lean  animals  this  second  incision  will  be  very  shallow,  bat 
in  some  cases  the  fat  forms  thick  layers  between  the  dermal  mus- 
cles and  the  skiu  and  deeper  muscles.  On  the  cheeks  of  old  males, 
and  Bometimes  on  other  regions,  the  skin  and  connective  tissue  are 
so  thick  as  to  puzsde  the  beginner. 

Shift  the  tips  of  the  index  and  mediua,  and  rei)eat  tlie  operation 
to  the  end  of  the  line.  Tlie  separate  strokes  sliould  join  each  other 
accurately,  so  tliat  the  entire  incision  is  straight  and  smooth-edged. 

After  the  skin  is  divided,  the  subcutaneous  fat  and  connective 
tissue  may  usually  be  cut  to  the  proper  depth  by  a  single  long 
steady  stroke. 

§  600.  Removliig  the  Skin.— The  edge  of  the  area  of  skin  to  be 
removed,  preferably  at  the  angle  formed  by  two  incisions,  should  be 
grasped,  lirst  by  the  forceps  and  then  by  the  fingers,  and  lifted  so 
that  the  scalpel  may  be  applied  to  the  connective  tissue  by  which  it 
and  the  fat  are  held  loosely  to  the  det^per  muscles. 

Excepting  in  the  case  of  some  rare  form  {which  should  not  be 
dissected  by  a  beginner),  the  skin  should  be  kept  well  upon  the 
stretch,  and  the  edge  of  the  scalpel  should  be  apjilied  against  the 
tissues  to  be  exposed,  following  the  direction  of  the  muscular  fibers. 
The  object  is  to  remove  witli  the  skin  all  the  subcutaneons  fat,  con- 
nective tissue  and  ectal  fascia,  so  as  to  exiMise  at  once  and  fuUy  the 
sorfece  of  the  muscles,  etc.,  to  be  examined. 

This,  the  anatomical  ■inetTiod  of  removing  the  skin,  is  more  difR- 
cult  tlian  the  "flaying"  of  the  butcher  or  the  "skinning"  of  the 
taxidermist.  Both  of  these  desire  the  skin  free  of  fat  and  connective 
tissue,  and  therefore  keep  the  tnlge  of  the  knife  turned  toward  it. 
The  taxidermist  must  avoid  stn-tching,  but  this  is  easier  than  to 
follow  strictly  tlie  above  method.  Tlie  beginner  will  usually  be 
tempted  to  get  the  skin  oflF  in  the  easiest  and  quickest  way,  which 
is  that  of  the  butcher ;  but  he  then  is  obliged  practically  to  repeat 
the  operation  for  the  removal  of  the  tissues  which  should  have 
been  lifted  with  the  skin. 

§  601.   Bigor  MortiB.— The  spontaneous  stiflening  of  the  mus- 
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cles  whicli  supervenes  soon  after  death  renders  dissection  difficult. 
The  condition  usually  passes  off  within  a  few  hours,  and  maj  J 
speedily  overcome  by  immersing  the  auimal  for  40-60  minu 
water  at  about  35°  C.  (95'  F.). 

DESCRIPTIONS   OP   CERTAIN    MUSCLES. 

§  602.  Limitation,— For  the  reasouB  Btattil  in  g  128,  tbe  myolopcal  portion  of  tliis 
work  directly  relsieB  to  only  aboui  one  fifth  of  the  whole  number  of  muscles  which  h»TB 
been  eniimcruted  in  the  cat.  Aa  with  the  buaee,  however,  (g  368),  the  stadent  In  odrisal 
to  pursue  the  Bubject  further,  makiu)^  orj^nal  drawing  and  dea<^riptioi 
muscle  io  another  part  of  ilie  body.  Whether  it  can  be  at  once  identified  with  eome  mm- 
cle  in  man  is  of  less  iiji|)urtancti,  so  far  as  the  training  of  the  puiiil  is  concerned,  Ibaajj 
accurate  determination  <it  its  couni'ctians  and  other  chantcterB. 

g  603.   The  Method  here  Followed.— Wiih  few  eiccptiona,  each  of  tlie  forty  u 
here  eonsiiiercd  ia  dpscribcd  under  the  following  heada; — 

1.  Sffnoaymy, — We  have  given  tlie  names  for  the  same  muscle  employed  hy  S 
Durckheim  and  Mivart,  and  the  names  for  wlmt  appears  to  ua  to  be  the  homolof^oB  o 
cle  in  man  and  in  the  horse.  The  aDlhropotomicoi  names  are  taken  from  "  Gray"  uid 
"  Quoin,"  and  the  hippotomlcal  ones  from  tlie  French  and  the  English  (Flemini^'a)  editiona 
□r  "  Chauveau."  In  anme  cases,  we  have  been  nnable  to  aatisfy  ourselves  an  to  the  homol- 
ogy. We  should  have  been  glad  to  inclado  references  to  the  works  of  X-eyli  (A)  utd 
Oorlt  (A)  upon  the  horse,  to  Krause's  Anatomy  of  the  rabbit  (A),  and  \a  Coues'e  paper  on 
tbe  otKNteum  (47).     The  authors'  narocn  are  indicated  by  the  initial  letteis  only. 

3.  Fiffvra.— Here  are  ennmeratcd  the  figures  wherein  the  muscle  appears. 

8.  Geiteral  i)«wnprion.*-Thi«  is  b  brief  imlicatiou  of  the  gintral  ferm  find  ennnerti^tu. 

4.  Poilure. — We  have  indicated  the  position  of  the  body  or  limb  which  seeros  most 
favoralils  to  the  examination  of  the  muscle. 

5.  Expaiure. — Here  are  given  directions  for  bringing  the  muscle  iota  view  by  the 
removal  of  the  skin  or  nverl  jing-  puns. 

6.  Ditatction. — This  includes  the  operations  by  which  the  borders  of  the  muaole  kn  to 
be  raised,  its  body  transected  and  the  ends  reQected  so  as  to  display  the  attachmenta. 

T  and  S.  Origin  and  irurrtion. — Here  are  given  more  detailed  descriptiooa  of  the  two 
attachments. 

In  addition  to  the  above.a  complete  acconnt  of  each  muscle  shoald  embrace  its  nervma 
and  vascular  supply,  its  actions,  direct,  indirect  and  associated,  and  its  variations. 

Errors  and  Defects. — During  the  past  four  years  the  descriptions  and  directions  here 
given  have  been  employed  by  the  students  in  llie  anntomicnl  laboratory  of  Cornell  UniTer- 
sity.  loasmuch,  however,  as  annual  modifications  have  been  found  n(!C«>sary,  we  cajinol 
hojie  that  their  present  form  is  altotfel.hcr  what  it  should  be,  and  we  shall  be  very  gmte- 
tul  for  the  correction  of  errors  and  iho  pointinR  out  of  defects. 

We  desire  hero  to  repeat  the  oiprcasion  of  our  aenae  nf  obligation  to  Prof.  T.  B. 
Stonell,  who  lias  kindly  followed  the  descriptions  and  directions  scalpel  in  hand,  and  I>m 
given  us  tlii'  benefit  of  many  valuable  suggestions  and  criticiama  as  to  bolh  the  facia  and 
the  method  of  stating  tliem,  and  as  to  the  extent  of  variation  in  different  individuala. 

A  former  special  student.  Dr.  E.  M.  Howard,  generously  placed  at  our  dispoMlri 
comparison  his  manuscript  di>scriptionB  of  the  muscles  of  tbe  cat. 

§  004.  The  Nantes  of  the  Muscles.— The  number,  extent  and  nature  of  the  cl 
proposed  in  the  names  of  the  muscles  are  set  forth  in  tlie  Table  on  p.  SOT. 

La  that  Table  the  oaroes  in  the  left  hand  column  are  those  adopted  in  the  present  ^ 
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^Imms  in  tho  riglit  hand  eolomii  ue  Latlniaed  from  thooe  employed  bj  StniD»>I>aick))elm ; 
SluMe  In  the  middle  cnltuun  occur  in  attudard  worki  upon  Uuman  Au&lomy,  or  In  the 
wiitingB  of  anthropotomlsts.  In  the  laM  column  are  noids  or  abbrevkdona  indicating 
-tJie  change*  which  have  boen  made  In  the  namei  empluyed  by  HtraaB-Dorckbelm  (B.-D.) 
or  ftnthropotomlsla  (aulh  ) :  tboa,  abbier.  =  abbreviated  ;  trTd  =  trnnaLited ;  unit  = 
.onifiod. 

g  eOO.   TABLE. 


Hen  Adopicd. 

66 
GO 
«8 
67 
87 
67 
67 
67 
6(1 
67 
68 
73 
78 

72 

73 
78 
78 
TO 
78 
67 
67 
67 
67 
74 
75 
75 
74 
74 
75 
74 
74 
74 
75 
75 
74 
74 
74 

Spino-tnperiua.,.. 
dsTO  trapeidoB. . . . . 
lUiombokleuB 

Levator  clavicalte. . . 
Dermo-hnme rails . . . 

TtKpeilua<lnpBrt). 

RhomboidenB  capitis 
RhomboideuH  major 

)      UH  (in  part). .  .  f 
)  Sterna-maetnlde- ) 
\     us  (in  partj.-.f 
Levator  clavicnbE.  . 

tlAviwleltoidouB 

Xiphi-huTDer»li8.... 

Semtm  magnus . . . 

Leratnr      aoguli   J 

icapube f 

Sabacapularls 

Bplno-deltoideDB,   .. 

Inbaspinatua 

Pectoralia  major.... 
Ppctotal  la  minor... 

Senratos  magnua... 
Lev.  ang.  neap 

BuprasjilQatufl 

Ueholdeua(inpart). 

InrnspinataB. 

Teres  major. 

Triceps  (in  part) 

Entotricepa 

Supinator  longiu. . . 

(Triceps    (in    part) 
)      and  anconeus... 
Buplnatnr  Ifingas.  . . 

Biceps 

Brachiallsanticas.,, 

Ei.     carpi    rad.  1 
longior f 

Ex.     carpi    rad.  \ 

Ix.  minimi  dlfriii  ■ 
I.  carpi  ulnaris... 

Ei  tensor      (carpi)  t 
rvdialia  longior.  \ 

Eitenaor      (cupl)  | 
radialia  brevior.  \ 

Eiteosor  minimi--- 
Extensor  alnaris  . . . 

Pronator  terea- 

Flexor  tmdialla  .... 

75 
75 

Pr.  radii  tetes 

Fli.  carpi  radialis .  - 

.  Dorao-ciicullaria  .   -.1 

Acromi'i-cuculJaris.  - , 
Ciavo-cuculluris .  . . . 

9  OccipLto-Bca]>uli 

-  HbomboideuB .  - 
Sipmo-mastoidooR.  -  i 
I  Cloido  mastoideus . . 

.   Tmnsv.-wapnlarig . 


S.-D..Dnlf.  AtrTd- 

.S,-D..  twnalated, 

S.-D.,  translated. 

8.-I». 

S.-D.'  anth.,  abbrev. 


I).T 

.  I  Delto  cluvlcularls. . . 
I  Pecto-antcbrachlalis 

!  I^ar^  perioral 

(Orand  pect.  (ink 
J,«rt)andstom..  t 
(  triK-hiterianui . .  ) 
(fraud  pect  tin  i>art). 
.:  Serr.  mag.  [in  part). 


,    Huprasplnatus , ... 
u  spinalis. . .. 

I  Di'ltii-ncnim talis. . 

j  MiciiBtaliij 

.■  Ti'res 


.'-  Tric(>pe  niedius 

.  Triceps  eitemuB 

)  S  Tri.  int.  (in  |«rt)) 
,1  (  and  anconeus.  [ 
.  I  Supinator  longos. . . 

Biceps 

Bracliialls 

Radialis  primus 

Radialis  secundus..  - 
,  Rx.  dig, communis.. 

Ex.  propriuB  minimi 
,   Cubitalia.- 

Indicator  . 
.  I  Pronator  le 
I  Cercialis.. 


S.  D.,  translated. 
A  nth. 

H.-D. 

S,l).;  anth.,  abbrev. 

S  -1).,  transpoeed. 

S.  D. 

Geueralized- 

Qeneralizcd. 

New. 

Anth.  and  B.D. 

Anth. 

Anth.. abbrev. iS.-D. 

Anih.&a-D. 

Anth.  &  S.-D. 

H.-D.,  iranB)>osed. 

B.-I).,  transpoBed. 

Anth.  &  S.b. 

B.-D. 

SAh;  antli„  abbrer, 

Autli.,  abbrov. 

S,D,  abbrev. 

Uuncnliied. 
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ANATomcAL  TEcnyoLoar. 

Where  more  than  one  n&me  is  used  in  lliimaa  Anslomj.  the  sliortest   Is  here  g 
the  eomeoideiu.  fbr  ezampio,  Is  oftea  cnlJed  fonjeo-bnic/ti/Uu.  imd  the  iteiTio-auutaideat, 
ttenuhcMdo-moiltfideiiii. 

The  /Mxipiloseapuiaru,  Uralor  dameulm  and  dono-tpUroeJUearin  oeciu-  in  toan  onlj-  m 
mnomalles,  and  havo  received  niunes  in  additiiin  to  ihose  here  selt'cted. 

The  n&mea  employed  \tj  StrauB-Durckhetm  have  been  put  iuto  their  claseica}  and  ImIi- 
nieal  funo,  exceptlug  in  the  cose  of  the  "large  pectoral  "  and  "gnnd  peeloraL"  It  i* 
probable  that  one  caiue  of  the  Blight  DBe  made  of  the  Dames  of  thia  emlueat  anatomift  ta 
the  fact  that  he  chose  to  puhliah  ibom  in  the  vernacular  furni. 

I  aOfl.  The  Boureei  of  the  Nafoet  Htrt  Vied.— Of  tlii-  names  of  the  40  miuclc*  hew 
described,  seven  ore  employed  both  by  Straus  Durckhdm  and  in  the  Btaodard  works  opoa 
Human  Anatomy;  these  are :  tifTno-ma»t<'ideui,  wratHe  raagav).  mbteaputarU,  fuprtupi' 
natu»,  infratpiiintat,  bicfpi.  and  lupinator  lortgim. 

Thv  Following  threo  names  have  been  applied  in  Human  Anatomy,  but  are  not  naed  by 
Straus- Durck-helm  :  levalor  datieulai,  imator  aiigitli  teapulti,  and  eoracaidtiit. 

The  lollowia;;  nine  names  are  uned  by  Straas-Durckhelm,  but  not  by  antbro|>otomisli: 
oceipita-ieapiilaru,  rhomboidet/a,  mKottalU,  teres,  braehia'.w,  indkator,  pranator  Irrr*.  dfrma- 
kumemlii,  and  jieclo-antel/racMalui.  The  last  two  refer  to  muBclen  which  do  not  eiist  in 
man,  and  four  of  the  others  are  but  ellitht  modifications  of  the  snthroi<otomical  namea. 

The  following  eiftht  names  are  aU/recialLoiu  al  the  anthropotomical  nainee  :  Intiarimntt 
epitrochlearui,  txtemnr  mdi-iUt  lo7igio>:  ex.  rod,  hrenior,  er.  afmmuaU.  rx.  ulaarU.  ti. 
minimi,  and  flexor  mdialit. 

'rUe  following  seven  nomea  are  trnntlntiim*  or  tr(in*potUion*  of  those  used  by  Slnut- 
Durckheim :  aerifmio4riipeiiiu,  eUito-lT'ipeiias,  npino-detlindtiia.  aeromtu-deltoidrnt.  elan- 
deltoidtvt,  dano-tnwiloideiu,  and  mcditrieept.  As  tu  the  hybrid  nature  of  aome  of  tboe 
terms,  see  g  53. 

The  followitig  four  names  nrc  the  iiamea  in  common  uao  modided  after  the  analogy  of 
the  now  almost  universally  adopted  ectogliitau» :  ectupeeloralia,  tnt'ipettoniiia.  eOalrittft, 
eniotrierps. 

Two  names  remain  to  be  accounted  for.  One  of  these,  wpino.trnpetiuM,  was  sobetittted 
for  Straus- Uurchheim's  dori')-citeullarU  for  the  sake  of  uniforniily  with  respect  to  IIm 
other  divisloiis  of  the  humsa  tmpenii*.  and  the  correlative  division  of  the  deUotdeuM. 

This  leaves  us  responsible  for  but  one  entirely  new  name,  j-iplii-fiilmeraliM.  While  die 
muscle  so  desiguated  seems  to  us  sufficiently  distinct  to  demand  a  separate  appellaUoo,  m 
are  not  particularly  ple^«d  with  the  name,  and  sland  ready  either  lu  accept  a  shorter  inn 
or  Co  re^rd  the  muscle  as  only  a  diviaion  of  the  eettrpeetoralii  or  eHtopectorij/i»  when  ibe 
proper  evidence  is  (ortlicomlng. 


THE   TRAPEZIUS   GROUP. 

g  607.  General  Remark.— The  human  W.  trapetiiis.  a,  single  muscle,  seems  to  be  rep- 
resented  in  the  cat  by  three  nearly  distinct  muscles,  which  are  here  called — bnginnilig 
with  iho  most  caudal — tpiiiolrapeii'u.  aer"m)o4rnpetiiui,  and  elaca-tritpeeiut.  They  tu 
from  the  frrrioi/  and  thoraeie  dorn'meton  to  Ihe  neaput'i  and  eiariclf. 

The  nam(«  of  all  the  raoscles  are  in  italics.     To  avoid  frequent  repelitiona,  the  a 
M,  the  initial  of  Muaeiiliu,  will  be  prefixed  only  when  otherwise  there  might  he  aome  l)dl 
of  misundeiBlanding. 

g  608.  Explanation  of  Pig.  66.— The  left  ectal  skeletal  E 
of  the  neck  and  shoulder. 
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Preparation. — A  eubtriangular  flap  of  Bkin  was  lifted  as  di- 
rected in  §  610,  together  with  the  dermal  musclee  connected  tliere- 
witl).  The  flap  was  reflected  dorsad,  bnt  is  omitted  from  the  figure ; 
the  reflected  doraal  end  of  the  dermal  muscle  called  8upra-cervico- 
cuiajieus,  however,  is  slmwn.  Both  cut  edges  of  tlie  skin  were 
lifted  and  retracted  or  reflected  slightly. 

The  dermo-humeralis  (^  629)  was  mostly  removed  with  the  skin, 
hut  its  brachial  end  appears  just  dorsad  of  tlie  elbow.  The  tat  and 
connective  tissue  have  been  removed  so  aa  to  leave  the  borders  of 
the  muscles  more  distinct  From  the  hiaius  trapezfi,  just  dorsad 
of  the  convexity  of  the  shoulder,  the  fat  has  been  removed  so  as  to 
expose  the  lymphatic  gland  {01.  lymphatica),  and  the  liiatus  itself 
was  extended  dorsad  so  as  to  expose  the  ventral  or  lateral  margin 
of  the  occipito-scapularis. 

In  this  and  the  other  deacriptioiu  of  the  rajological  figured,  the  part«  &re  enumenrted 
under  three  heads :  bon«e,  etc. ;  muKles ;  vewek,  oervcB,  glaedB,  etc. 

Banea. — Giaiieuta — Collar  bone  (§  42^). — In  this  figure  the  bone  itself  does  not  appear. 
but  the  poaltion  of  its  meoal  or  at«nial  end  is  Indicated  by  the  dotted  line  from  the  word 
elaeieuia  ;  see  rhaphi. 

MetotMpvia—^piao  of  the  scapula  (^  890). — The  position  of  this  ridge  of  the  scapula, 
interrening  between  the  MM.  acTomio4r'iperiti$  and  ipiiio-delloidtui,  ia  approximately 
indicated  bj  t!ie  name.    It  is  more  ilistlnetlj  showD  Id  Fig.  07. 

MetacTomioH  (g  8S6).— This  procesa  of  the  glenoid  end  of  the  mi'soBCapula  may  be  felt 
tluough  the  muscles  at  a  [.olnt  oorrcapoDdin([  with  the  bccinning  uf  ilH  name. 

J/iueia. — This  strip  of  fascia — baldly  dcsorrlng  the  immi'  nf  ligament — pansca  from  the 
lateral  or  scapular  end  of  the  clavicle  to  the  surfacu  of  tbi-  M.  mpr<i»pinatu»,  aa  betnir 
shown  in  Fig.  6T. 

.fiAapV  (trapezio^leltoidca)  <g  6101.— This  line  or  scam  nf  connnHivc  tisane,  between 
the  M.  HmoMtoideut  and  the  MM.  datatmpetiiis  and  elaro-miutoidev*  (Fig.  07).  oiin- 
cides  nearly  with  the  position  ij(  the  clavicle.  It  is  usually  more  distinct  upon  thi-  enta! 
aspect,  and  Is  somewhal  exaggerated  in  the  figure.     The  word  is  sometimea  si)elled  raph!!. 

Spinir  jttuToltt  eerttbr.  (Tcrtebrarum)  thorofi.  (thoraciciiniml, — Th<'  third  and  thirteenth 
thoracic  ("dorsal")  neural  spines  (Fig.  Wi, — Tlic  spines  [tiemselves  do  not  appear,  but  the 
Dunitiers  3  and  IS  Indicate  the  |iositions  of  the  third  an<l  the  lunt  cif  tlic  si-ries. 

Muscles. — In  the  figure  the  name  of  each  muscle  Is  precodL-d  by  M.,  the  Initial  of 
Mumiilua. 

Aeromiodeltoideus—T)iii  acromial  portion  of  the  deltoid  {%  070).— This  Is  the  interme- 
diate one  of  the  three  mnscles  which.  In  the  cat,  ec^^m  to  represent  the  single  dcltniii 
muscle  of  man.  It  and  the  tpinodrltoid/vt  are  inserti-d,  like  the  human  deltoid,  upon 
(be  humerus;  bat  the  third  portion,  the  (lam  deltaideut  (the  "delto-clavirnlaire"  of 
Strans-Daickheiin)  Is  aaendated  with  the  braehialit  and  inserted  npon  the  ulna. 

Aervmio-traptriiu — The  acromial  portion  of  the  human  trapezius  (§  Ol:t). — This  is  the 
intermediate  one  of  the  three  musclr?!;  wlilcli.  In  the  cat,  appear  t<>  us  to  represent  ilie 
human  tikpeiius  (^  607).     In  the  figum  the  name  is  written  nhtiqucly  acmss  the  Re»T>iilir 
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defined  tendon  of  origin  (§  614).     Upon  the  moBcle  are  also  written  the  names  M.  oecipUo- 
M*<fp(//arw.  hiatun  trapezii,  and  01,  lymphatka, 

CiTtiro-auricultjrU  (§  015).— This  mll!^cloof  the  ear  is  shown  at  the  doTsimeson  between 
the  far  and  the  M,  supra  ecrrico  cntanciui ;  its  name  ia  omitted. 

Claro-deltoidius  (g  (KH). — See  also  acroniut-ddtoideus. 

CUf9o4rap€zin8  (^  615).— See  also  acromio-trupezius. 

Dermo-humeraU«  {%  620). — Most  of  this  dermal  muscle  was  removed  with  the  skin  ;  the 
name  is  written  across  the  brachial  end  which  passes  between  the  MM.  trieepn  and  latuH- 
mMS  to  be  attached  to  the  latter  and  the  bicipital  arch. , 

LiitMmus  {%  025). — This  is  more  commonly  called  latimmui  dorti.  Its  caadal  por- 
tion is  covered  bv  the  skin ;  its  dorsoccphalic  angle  is  overlapped  bv  the  9pino4rapeiiu$, 
but  exiK)sed  in  Fig.  67. 

Levator  dan'rulo'  (§  637). — The  scapular  end  is  seen  to  emerge  from  entad  of  the  cUno- 
tntjiezius,  to  |>artly  overlap  the  acromio-trapfzitts  and  to  be  inserted  upon  the  imperfccllj 
defimxl  metacromion  rather  than  M\Km  the  clavicle,  as  might  be  supposed  from  the  name. 

Ocrtpito-^ap'tfariit  (^  617). — This  is  fullv  shown  in  Fig.  67.  Here,  its  Imteml  bonder 
appears  at  the  donfuil  end  of  the  hiatus  trapezii  which  has  been  enlarged  so  aa  to  show  the 
position  of  the  muwle. 

SpifiO<Uitoi(ieftit  i§  674). — See  also  the  acromio-deWndeus. 

SpinO'trajteziun  (§  611).— See  the  acromia-trapfziuft, 

Sfernihmaiftitid':us  (^  623).— Part  of  this  shows  darkly  between  the  skin  of  the  neck  and 
the  davotrapezots.    It  is  more  fully  shown  in  Fig.  67  and  72. 

Supra-ferrict^^ut'tneus  (^  615>. — Most  of  this  cervical  dermal  muscle  was  lifted  with 
the  t*kin,  and  onlv  its  reflected  dorsal  end  is  shown. 

TtftA  yi  680V— This  a.>pears  in  the  interval  between  the  spino-trapetnu,$pino-d€ftoid€VJ^ 
r<i^i.vi*.vi  ?M  and  trictpn.  By  inadvi'rtence,  the  name  is  written  with  the  addition  of  the 
il'.mlifyinjr  adjective  nuijor  :  since  the  muscle  more  often  called  t^rfs  minor  is  here  dc!»i^-- 
natetl  as  'n'C'ft'fU*,  then*  seems  to  Ik'  no  need  of  a  comi)ound  term  for  the  muscle  in  qaestion. 

I'/V.v/w.— Tlie  name  is  written  across  the  two  largest  portions  of  the  muscle  commonly 
known  as  frirtp^t  in  man.  The  M.  is  upon  the  scapular  head,  here  called  mtdUrictp$ 
\%  K^l\  and  mt^st  of  the  rest  of  the  name  is  upon  the  part  here  called  ectotricept  (g  6Wk 
the  surface  of  the  latter  pn^^nts  a  superficial  furrow. 

Other  Parts. — G'.  [ff-andu-a  Ii/mphatir'f\ — A  somewhat  large  lymphatic  gland  embed- 
ded in  The  fat  which  iK-cupies  the  hiatus  tra]»erii. 

(r'.  y**ri'V.'i7»  iMirotif — The  pan>tid  salivary  gland  (Fig.  87 ». — The  caudal  border  of 
this  usually  palo  gland  is  exposed  by  slightly  cephalodncting  the  occipito-prestemal  edgr 
of  skin, 

tr  .  ^r  r,'f'.'i^^  ^»'/^•  j.rj-;T.7n* — Tlie  submaxillary  salivary  gland  iFig.  87). — ^Thisappears 
a  r:::le  von:ra.i  of  the  Gi  :'7r..-ti^,  and  is  usually  of  a  dee|ier  color. 

II  i:  *  :-r;»f-:i"  .^  »>lo  . — This  is  an  elongated  lozenge  shaped  interval  between  the 
tvph.viiv*  marir::!  of  'ho  }[.  a^r  'tnic-tr^ip^Z'Uf  and  the  caudal  and  dorso  caudal  margins 
r^tityvtivtiy  of  the  MM.  r'.ir.>tr'ff»:  •■•■«  an«.l  \rat'r  clnriculKt.  In  reality,  the  very  opea 
ar.c-t'  forr/.ev:  1«t  tlio  inters^vti-'n  of  theise  two  Umiers  is  near  the  middle  of  the  length  of 
:hr  h:a:'.;s.  l>u:  :::  :h'?  i-reixaration  the  margins  of  tlie  MM.  c'at*>-irapeziu$  and  arr^mkio- 
r-T>:.*^  :  ave  bt*  r.  ar:iii«*ia'i";v  s^parattHi  a  litt'e  farther  dorsad. 

V.    -•    .:     '-J  -7  s>— The  j;iiri;Iar  vein    Fig.  101  ■. — This  is  exposed  between  theJf. 
.  r.'  *  a-d  :he  ciaKrin  'V  tae  skin,  whfre  it  obiiqnely  crosses  the  M.  ittrno-moiiM- 


•  •"._• 


A  -.K 


^  tV;*.   Exposure. — Ii  is  usually  more  convenient  to  expose  the 
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entire  trapczias  gronp  by  lifting  a  single  large  flap  of  skin.  I'liia 
flap,  however,  may  be  diTidol  afterward  bo  tliat  one  or  two  of  the 
mnscles  may  be  covered  wtiile  tlie  other  is  under  examination.  In 
so  doing,  the  sldo  is  more  easily  divided  ento-ectad  (trora  within 
outward). 


Fio  00.— The  Ectai,  SKEf.KrAi,  MrscLEs  of  the  Left 
Siioci.DKH  AND  tiSLK.  aktkh  hemoval  of  the  Dkk. 
UAIi  MuwCLBfi.  (TIk-  li^ft  vi<l<^  of  Ilic  licBil  In  Bhowii  in 
outline  bolow  in  order  t<i  rocilltatc  llie  Bluclrnt'H  n^ngni- 
tion  of  Ihu  rcgioDB  in  tliln  IiIh  flnt  Hyetematlc  iliasuction.) 
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§  610.  Caution. — ^In  making  all  incisions  through  the  skin  of 
the  cat,  it  is  necessary,  in  addition  to  the  general  directions  in  §  599, 
to  keep  in  mind  the  presence  of  the  M.  dermo-humeraUs  (§  629)  and 
other  muscles  constituting  the  panniculus  carnosuSj  a  thin  muscu- 
lar layer  between  the  skin  and  the  proper  skeletal  muscles. 

The  dermal  muscle  is  usually  to  be  divided  and  lifted  with  the 
skin.  With  fleshy  animals,  the  risk  of  cutting  at  the  same  time 
the  underlying  skeletal  muscles  is  obviated  by  the  intervention  of  a 
layer  of  fat  which  should  also  be  removed  with  the  skin  (§  600). 
With  lean  animals,  the  two  sets  of  muscles  may  usually  be  distin- 
guished from  the  thinness  and  paleness  of  the  dermal  layer,  and 
from  the  fact  that  it  is  moved  when  the  skin  is  pulled  in  any 
direction. 

Connect  (§  587)  the  prcBsternum  (Fig.  30  and  49,  §  228),  with  the 
thirteenth  thoracic  neural  spine  (Fig.  30  and  66,  §  227),  and  with  a 
point  1  cm.  cephalad  of  the  crista  lambdoidalis  (Fig.  56,  §  226). 

The  occipito-presternal  incision  should  have  a  slight  caudal  con- 
vexity so  as  to  skirt  the  base  of  the  ear.  The  vertebro-prestemal 
incision  should  cross  the  brachium  at  about  the  junction  of  its  first 
and  second  fourths ;  this  incision  may  be  commenced  at  the  middle 
of  its  length,  and  be  carried  thence  in  both  directions.  Lift  the  flap 
at  the  prestcrnal  angle,  and  remove  with  the  skin  the  fat,  connective 
tissue  and  dermal  muscles.    Reflect  it  across  the  dorsimeson. 


M.   SPINO-TKAPEZIUS. 


General  Description. — An  elongated  triangle,  from  the  thoracic 
dorsimeson  to  the  mesoscajmla  and  the  surface  of  the  MM.  svpra- 
spinatus  and  infraspinatus. 

Dissection.— The  ventro-caudal  border  Avill  appear  as  a  slightly 
raised  line  nearly  parallel  with  the  prestemo- vertebral  margin  of 
the  skin.  In  recent  specimens  the  color  of  the  muscle  is  usually  a 
brighter  red  than  that  of  the  subjacent  M,  latissimus. 

Lift  the  border  near  its  middle,  and  trace  it  mesad,  noting  that, 
about  1  cm.  from  the  meson,  the  muscular  fibers  are  replaced  by  a 
thin  tendon  whicli  is  not  always  easily  separated  from  the  subjacent 
muscle.     Then  trace  the  border  ventro-cephalad,  noting   that  it 
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thickens  slightly  as  it  crosseB  the  rertebral  border  of  the  scapula, 
and.  enda  upon  the  (kscia  covering  the  M.  infraspinatus. 

Continue  to  lift  the  reutixM^udal  bordtT,  and  dissect  up  the 
middle  part  of  the  muscle  as  far  cephalad  as  possible  ;  then  pull  it 
caadad,  and  at  the  same  time  dorsad  or  ventrad.  This  will  indicate 
the  cephalic  border,  which  is  much  shorter  than  the  other,  and 
extends  lateru-rentrad  &om  a  point  between  the  iBt  and  4th  tlio- 
racic  neural  spines. 

The  dorsal  half  of  the  cephalic  border  is  muscular,  aud  separable 
without  much  difficulty  from  the  adjacent  caudal  border  of  the  M. 
acromio4rapezlus.  Opposite,  or  slightly  dorsad  of,  the  vertebral 
border  of  the  scapula,  the  border  of  the  M.  spino-trapezius  becomes 
tendinous,  thin  and  indistinct,  so  that  its  true  limits  are  boat  ascer- 
tained by  pulling  upon  the  muscular  portion.  It  isalso  overlaiJi)ed 
to  some  extent  by  the  M.  acromio-trapezius. 

The  cephalic  border  of  the  muscle  may  easily  be  traced,  entad 
of  the  tendon  of  the  M.  ocromiO'tTapeziiis,  to  a  point  8-10  mm. 
cephalad  of  the  mesoscapula,  and  about  the  same  distance  from  the 
nearest  part  of  the  border  of  the  scapula.  Here  it  terminates  upon 
the  fascia  covering  the  M.  supraspinatus. 

The  muscle  should  now  be  transected  {§  586),  and  the  ental 
surface  cleared  of  fat,  especially  near  the  attachments. 

§  612.  Origin.— From  the  tips  and  interspinous  ligaments  of  most 
or  all  of  the  thoracic  neural  spines.  The  attachment  of  the  cephalic 
border  may  be  at  any  point  between  the  Ist  and  4th  spine,  and  that 
of  the  ventro-caudal  border  at  any  point  between  the  11th  and  13th. 
The  origin  of  the  caudal  2-3  cm.  is  by  a  triangular  tendon,  the  lat- 
eral angle  of  which  is  1  cm.  from  the  meson.  Tlie  rest  of  the  muscle 
arises  by  fleshy  fibers.  Opposite  the  ceplialic  3  or  4  spines  there 
are  sometimes  slight  intervals  filled  with  loose  connective  tissue ; 
oppofflte  the  others,  the  corresponding  intervals,  wlien  they  exist, 
are  occupied  by  a  firm  fascia  which  practically  renders  the  attach- 
ment continuous  across  the  spines^ 

Insertion.— Along  a  curved  s-shaped  line  obliquely  crossing  the 
mesoscapula  (Fig.  44).  The  cephalic  two  thirds  of  the  insertion  is 
by  a  thin  tendon  1-2  cm.  long  and  1-1.6  cm.  wide,  which  is  attached 
to  the  fascia  upon  the  ectal  aspect  of  the  supraspinatus.  and  to  the 
mesoscapolar  tuberosity  which  it  crosses  very  obliquely.  Here  it 
joins  the  caudal  and  nsnally  fleshy  third  of  the  insertion,  wliicfa 
extends  upon  the  fascia  covering  the  infraspinatus  at  an  an^k  Qt 
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about  45  degrees  with  the  mesoscapula.  On  the  ectal  surface  of  the 
spino-trapeziuSy  aloug  the  line  of  union  of  the  muscular  and  ten- 
dinous parts,  is  received  the  insertion  of  the  CLcromio-trapeziiLS 
(Fig.  67 ). 

M.  ACR0MI6-TRAPEZ1US. 

§  613.  Synonymj. — The  intermediate  part  of  the  human  trapeiiu$,0.,  978;  Q.,  I, 
187 ;  aeromio-eueuUaire,  S.-D.,  A,  II,  d-iS  ;  portion  eervieale  du  trapeu,  Ch.,  A,  216,  and 
Fi^.  90  ;  ceruod  trapezius,  Ch.  (Fl.),  A,  303 ;  anterior  part  of  the  trapezius,  MIt.. 
B,  137. 

Fig^es. — Ectal  aspect  (GO) ;  cntal  afipect  and  insertion  (67) ;  insertion  area  (44X 

General  Description. — ^Thin  ;  sub-trapezoidal ;  from  the  cUyrsi- 
meson^  in  the  caudal  pari  of  the  cervical  region  and  sometimes  also 
the  ceplialic  part  of  the  thoracic^  to  the  metaxn'omion^  and  the  a^a- 
cent  surfcLce  ofihe  M.  spivjo-trapezins. 

Dissection. — ^The  caudal  border  has  been  indicated  in  describing 
the  spino-trapezius^  which  is  often  slightly  overlapped  by  it.    IV* 
nearly  coincides  with  a  line  drawn  between  the  vertebral  ends  of  tb^^ 
two  mesoscapulae.    Lift  it  at  the  vertebral  border  of  the  scapul^^, 
and  note  that,  8-10  mm.  from  the  mescm,  it  becomes  a  thin  tendo  -imi 
which  may  be  traced  across  the  meson  to  its  platetrope  withoin^t 
severing  any  definite  attachments  to  the  subjacent  parts.     Ventra..    <1 
it  may  be  tmced  to  a  point  about  1  cm.  caudad  of  the  mesoscapul^Ei, 
and  1.5  to  2  cm.  from  the  nearest  part  of  the  vertebral  border  of  tl    ^e 
scapula  where  it  terminates  upon  the  ectal  surface  of  the  spi^  .^^ 
trapezius. 

The  cephalic  border  of  the  muscle  may  be  recognized  as  formiMr:ig 
the  caudal  margin  of  a  narrow  intermuscular  interval,  the  hiat-^'ii 
trapezii^  at  the  side  of  the  neck,  about  midway  between  the  conv^  j:- 
ity  of  the  shoulder  and  the  meson.  This  interval  is  filled  with  cc^  n- 
nective  tissue  and  fat,  in  which  are  imbedded  a  lymphatic  gla^^id 
and  an  artery. 

Follow  this  border  to  the  meson,  noting  that,  for  about  1  (^  Tn. 
therefrom,  it  is  either  continucms.with  the  caudal  border  of  the  n^^xt 
muscle  (clavO'trapezius)  or  slightly  overlapped  by  it.  They  im^^y 
be  separated,  however,  without  cutting  fibers.  Ventrad  of  the  Im  ia- 
tus  this  border  is  usually  overlapped  for  3-6  mm.  by  the  levct^^or 
clavictdce^  the  border  of  which  must  be  lifted  with  care.  Transect 
the  acromiO'trapezius  at  the  vertebral  border  of  the  scapula. 

§  614.  Origin.— In  two  or  three  parts  :  In  the  caudal  five  eighfis 
the  thin  tendon  is  continuous  across  the  meson  with  its  platetrope, 
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and  is  connected  with  the  subjacent  parts  only  by  small  nerves  and 
vessels.  It  thns  spans  the  interval  between  the  vertebral  borders  of 
the  scapulte,  which  project  slightly  dorsad  of  the  iuterveuiiig  verte- 
bral region.  In  the  next  two  or  three  eigliths  the  median  raphe  of 
the  tendon  is  joined  by  a  low  median  fascia  whicli  s])nngs  from  the 
sapraspinous  ligaments.  •  Sometimes,  in  the  cephalic  eighth,  the 
muscular  fibers  reach  the  meson.  The  line  of  origin  extends  from 
the  caudal  end  of  the  axial  spine  to  some  point  between  the  1st  and 
4th  thoracic  Bpines,  thus  filling  the  inteiTal  between  tlie  8pino- 
trapezius  anaclavo-irapezius. 

Insertion. — In  three  parts :  (A)  the  cephalic  fiftli  is  attached  to 
the  ectal  surfiice  of  the  metacromion  (Fig.  44),  and  is  usually  over- 
lapped by  the  dorsal  border  of  the  lecator  clavicvZa;  (B)  tlie  cau- 
dal fourth  or  fiftli  is  attached  to  tlie  ectal  sur&ice  of  the  spino- 
trapezius,  along  a  dorso-caudal  line  forming  an  angle  of  30-45 
d^jeea  with  the  mesoscapula ;  (O)  the  intervening  portion  of  tlie 
muscle  is  inserted  upon  the  glenoid  border  of  the  mesoscapula. 

Remark. — The  most  notable  feature  of  this  muscle  is  the  wide 
tendon  of  origin,  which  witli  its  platetro{>e  forms  a  heart-shaped 
area  with  its  apex  directed  ceplialad.  The  ofllce  of  the  muscle 
seems  to  be  mainly  that  of  a  ligament,  to  prevent  the  separation  of 
the  vertebral  borders  of  the  scapulie. 

M.   CLAVO-TllAPEZirs. 

%  SIS.  8700117107. — Tbe  eephalie  or  eUmkaiar  jiortioD  of  tlio  human  trapftiiii,  (I.,  A, 
373 :  Q.,  A,  1, 1H7 ;  etavo-etieuUiure.  H.-D.,  A.  H,  S-'iS  :  part  at  tlio  "  portioa  aitt'rieure  itu 
nuutoido-Aiirn<r'il."  Cli.,  A,  209  ;  p«rt  of  tUe  arUrrivr  «r  miperior  inniiim  of  tlio  miidoido- 
humtrali;  Ch.  (Fl,),  A,  197  :  etphaUe  p»rt  of  tlie  ■•  f,-phiilo.hameT<a,"  Miv.,  B,  U7.  and 
Wood.U,  101,  Kij;.  23,  "r."  It  in  tliDugbt  by  aoms  that  this  miuclo  does  Dot  lepresent 
■D7  part  of  the  human  trapetiui. 

Figures.— Ectal  aspect  (86) ;  eotal  aspect  of  reflected  ends  (07) ;  clavicular  end  (73). 

General  Description. — A  wide  tieniate  mascle,  from  tlie  occiput 
and  the  cephalic  pari  of  the  dorsimeson  to  the  clavicle  and  the 
trapezio-delloid  rapM. 

Disaeotion. — The  lai^r  |>art  of  tlie  cephalic  border  of  the  hiatus 
mentioned  under  tlie  dissection  of  the  acromio-trapezius  is  formed 
by  the  caudal  border  of  th«  clavo-irapeztus.  Trace  this  border 
dorsad,  bearing  in  mind  its  close  union  with  the  cephalic  border  of 
the  acromio-trapezitis.  Then  trace  it  ventmd,  using  great  care  in 
lifttnir  it  fmin  the  nnhiacent  l^rnntMr  p]n,T.imihi:  and  iintinir  that,  ven- 
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about  45  degrees  with  the  mesoscapula.  On  the  ectal  surface  of  the 
spino-irapezius^  along  the  line  of  union  of  the  muscular  and  ten- 
dinous parts,  is  received  the  insertion  of  the  CLcromiO'trapezius 

(Fig.  67). 

M.  ACR0MI6-TRAPEZ1US. 

§  613.  Sjnonymj. — The  intermediate  part  of  the  human  trapeeius,  Q,,  978;  Q.,  I, 
187 ;  acromiO'CucuUaire,  S.-D.,  A,  II,  333  ;  portion  cervieale  du  trapeze,  Ch.,  A,  216,  and 
Fi^.  00  ;  cervical  trapezius,  Ch.  (Fl.),  A,  303 ;  anterior  part  of  the  trapezius,  Miv., 
B.  137. 

Figures. — ^Ectal  aspect  (66) ;  cntaJ  afipect  and  insartion  (67) ;  insertion  area  (44). 

General  Description. — ^Thin  ;  sub-trapezoidal ;  from  the  darsi- 
meson,  in  the  caudal  pari  of  the  cermcal  region  and  sometimes  also 
the  cephalic  part  of  the  thoracic^  to  the  metacromion^  and  the  a^'a- 
cent  surface  ofihe  M.  spino-trapezius. 

Dissection. — ^The  caudal  border  has  been  indicated  in  describing 
the  spiao4rapezius^  which  is  often  slightly  overlapped  by  it.     It 
nearly  coincides  with  a  line  drawn  between  the  vertebral  ends  of  the 
two  mesoscapulse.    Lift  it  at  the  vertebral  border  of  the  scapula, 
and  note  that,  8-10  mm.  from  the  mescm,  it  becomes  a  thin  tendon 
which  may  be  traced  across  the  meson  to  its  platetrope  without 
severing  any  definite  attachments  to  the  subjacent  parts.     Ventrad 
it  may  be  ti-aced  to  a  point  about  1  cm.  caudad  of  the  mesoscapula, 
and  1.5  to  2  cm.  from  tlie  nearest  part  of  the  vertebral  border  of  the 
scapula  where  it  terminates  upon  the  ectal  surface  of  the  spino- 
trapezius. 

The  cephalic  border  of  the  muscle  may  be  recognized  as  forming 
the  caudal  margin  of  a  narrow  intermuscular  interval,  the  hiatm 
trapezii,  at  the  side  of  the  neck,  about  midway  between  the  convex- 
ity of  the  shoulder  and  the  meson.  This  interval  is  filled  with  coa- 
nective  tissue  and  fat,  in  wliich  are  imbedded  a  lymphaiic  gland 
and  an  artery. 

Follow  this  border  to  the  meson,  noting  that,  for  about  1  cxn. 
therefrom,  it  is  either  continuous.with  the  caudal  border  of  the  ne^^ 
muscle  {clavo-trapezius)  or  slightly  overlapped  by  it.  They  m  ^y 
be  separated,  however,  without  cutting  fibers.  Ventrad  of  the  h.  ^5a- 
tus  this  border  is  usually  overlapped  for  3-5  mm.  by  the  leva  ,Mor 
clamculcB^  the  border  of  which  must  be  lifted  with  care.  Trans-^^t 
the  acromio'trapezius  at  the  vertebral  border  of  the  scapula. 

§  614.  Origin. — In  two  or  three  parts  :  In  the  caudal  five  eigh  tbs 
the  thin  tendon  is  continuous  across  the  meson  with  its  platetrope, 
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and  IB  connected  with  the  subjacent  parts  only  by  small  nerves  and 
Teasels.  It  thus  spans  the  interval  between  the  vertebral  borders  of 
the  scapulse,  which  project  slightly  dorsad  of  the  intervening  verte- 
1>ral  r^on.  Id  the  next  two  or  three  eighths  the  median  raphe  of 
the  tendon  is  joined  by  a  low  median  fosciii  which  springs  from  the 
sapraspinous  ligaments.  •  Sometimes,  in  the  cephalic  eighth,  the 
mUBColar  fibers  reach  the  meson.  The  line  of  origin  extends  from 
the  candal  end  of  the  axial  spine  to  some  point  between  the  1st  and 
4th  thoracic  g)ines,  thus  filling  the  interval  between  the  spiiw- 
trapezius  ^naclavo-iTapezius. 

Ituertion. — In  three  parts :  (A)  the  cephalic  fifth  is  attached  to 
the  ectal  surface  of  the  raetacromion  {Fig.  44),  and  is  usually  over- 
lapped by  the  dorsal  border  of  the  levator  claoicida;  (B)  the  cau- 
dal fourth  or  fifth  is  attached  to  the  ectal  snrfiice  of  the  spina- 
trapezius,  along  a  dorso-caudal  line  forming  an  angle  of  30-45 
d^rees  with  the  mesoscapula ;  (0)  the  intervening  i)ortion  of  tlie 
muscle  is  inserted  upon  the  glenoid  border  of  the  mesoscapula. 

Remark. — The  most  notable  feature  of  this  muscle  is  the  wide 
tendon  of  origin,  which  with  its  platetroiw  forms  a  lieart-shaped 
area  with  its  ape.x  direct*^  cephalad.  The  office  of  the  muscle 
seems  to  be  mainly  tliat  of  a  ligament,  to  prevent  the  separation  of 
the  vertebral  borders  of  the  scapulffi. 

M.   CLAVO-TllAPEZIl'S. 

§  61S.  57001171117. — Tlie  eephalie  or  elatifuiar  portion  of  ttie  human  trapetiui,  U.,  A, 
378;  Q.,  A,  t,  187  ;  dava-cucuUairt,  S.-D.,  A,  H,  883  ;  part  of  tlie  "portion  attUrieure  da 
nuuloido-Auinir'il."  Cb.,  A,  309  ;  pftrt  uf  the  anterior  or  tnperior  ixiTtiiiD  of  tlie  mnitiMo- 
AumenilM,  Cb.  (R.).  A,  197;  cephalic  part  of  the  -  (•■phitto-h'iiarral,"  Miv.,  B.  147,  and 
Wood,  i\,  101,  Kljc.  '23,  "  (."  It  ia  thought  by  00106  that  Ihia  muHclo  does  not  lopresoot 
uj  part  of  the  buman  trapttiv*. 

Figure*.— Ectal  aapect  (66) ;  «otal  aspect  of  reflected  ends  (07) ;  clavicnlar  end  (72). 

General  I>eBcrlptioii. — A  wide  tfcniate  muscle,  from  tlie  occiput 
and  the  cephalic  part  of  the  dorsimeson  to  the  clavicle  and  tlie 
trapezio'deltoid  raphe. 

Disieotion. — The  larger  jmrt  of  the  cephalic  border  of  the  JUatns 
mentioned  under  the  dissection  of  the  acromio-trnpezius  is  formed 
by  the  caudal  border  of  the  clurto-trapezius.  Trace  tliis  border 
dorsad,  bearing  in  mind  its  close  union  with  the  ceplialic  border  of 
the  acromio-trapezius.  Then  trace  it  ventrad,  uping  great  cire  in 
lifting  it  from  the  subjacent  lecator  claticula:,  and  noting  that,  ven- 
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trad  of  the  point  of  crossing,  the  interval  between  the  two  muscles  is 
liUed  with  a  fascia  so  dense  as  to  practically  unite  them. 

Lift  the  skin  from  1-2  cm.  along  the  occipito-presternal  line. 
Diss(fct  up  the  caudal  border  of  the  daoo-trapezius  for  2-3  cm.  at 
the  junction  of  its  dorsal  and  middle  thirds,  and  pull  it  caudad. 
This  may  serve  to  indicate  the  position  of  the  ventro-cephalic  bor- 
der near  the  cut  edge  of  the  skin.  Moreover,  between  the  border 
of  the  clavo-trapezius  and  the  caudal  border  of  the  adjacent  sterno- 
TiiastoideuSy  just  caudad  of  the  ear,  will  be  seen  emerging  one  or 
two  nerves. 

Follow  the  border  of  the  clavo-trapezius  to  the  crista  lambdoi- 
dalis,  noting  that,  for  15-20  mm.  therefrom,  it  is  closely  united  with 
the  caudal  border  of  the  adjacent  steriio-mastoideus.  The  two 
muscles  may  usually  be  separated  without  cutting  fibers,  but  some- 
times a  slender  fasciculus  passes  from  one  to  the  other  obliquely  at 
about  the  middle  of  their  length. 

Part  of  the  occipital  end  of  the  muscle  is  covered  by  a  small  tri- 
angular muscle  belonging  to  the  ear.  This,  the  M.  cervico-auricu- 
laris  (subcervico-pavilien  of  Straus- Durckheim,  A,  I,  194),  is  shown 
in  Fig.  66,  but  not  named  ;  it  must  be  removed  with  great  care  to  a 
point  just  cephalad  of  the  crista  lambdoidalis.  Trace  the  ventro- 
cephalic  border  of  the  clavo-trapezius  to  the  clavicle^  wliich  may  be 
felt  in  the  muscles  between  the  prsestemum  and  the  convexity  of 
the  shoulder. 

Transect  the  muscle  at  its  middle ;  in  reflecting  the  ventral  end 
of  the  muscle,  use  great  care  in  separating  it  from  the  subjacent 
clavo'inastoideus^  which  is  also  attached  to  the  clavicle.  After 
reflecting  the  dorsal  part,  divide  it  lengthwise  along  a  line  corre- 
sponding with  the  angle  formed  by  the  meson  with  the  crista  lambdoi- 
dalis ;  the  wider  of  the  strips  so  formed  may  then  be  reflected  across 
the  meson,  and  the  narrower  upon  the  head,  as  shown  in  Fig.  67. 

§  616.  Origin.— In  two  parts :  (A)  by  a  thin  tendon  5-10  mm. 
long,  from  tlie  mesal  10-15  mm.  of  the  crista  lambdoidalis ;  (B)  b^ 
fleshy  fibers  from  the  supraspinous  ligament  for  4-6  cm.  from  th< 
crest  to  the  caudal  end  of  the  axial  neural  spine  (Fig.  30,  §§  208,  471)  ^^  _^ 

Insertion. — ^The  details  of  the  insertion  differ  considerably  im"i: 
individuals,  and  perhaps  in  the  same  individual  according  to 
and  the  development  of  the  clavicle.     Sometimes  the  sternal  end  or- 
the  clavicle  projects  about  1  mm.  mesad  of  the  M.  clavO'trapezius^:^, 
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while  in  other  cases  the  mascte  extends  mesad  of  the  bone  bo  as  to 
join  the  border  of  the  ecU^ectordlis. 

Poll  the  muscle  dorso-cephalad,  and  note  its  apparent  continua- 
tion across  the  clavicle  with  the  clano-delioideus.  The  mustles, 
however,  are  joined  by  a  raphe,  the  trapezio-dettoid,  which  is  more 
apparent  upon  ttie  ental  aspect.  Most  of  the  clavo-trapezius  is 
inserted  apon  this  raph6 ;  but  the  ental  libers  of  the  cephalo-ventral 
third  or  fourth  are  attached  directly  to  the  ventral  border  of  the 
sternal  and  straighter  half  of  the  clavicle.  Variations  in  the  mode 
of  insertion  should  be  noted,  drawn  and  reported. 

M.   OCCIPITO-SGAPULARIS. 

%  017.  SynonjiiiT. — There  seems  to  be  Bome  duubc  «b  to  Its  human  liomologne  ;  rhom- 
hoideia  mpitU,  Miv.,  B,  14S,  kod  Wnxl,  U.  S2,  Fig  2B,  "  if  '\  oreipito^aipulaire,  B..D.,  A, 
II,  331 ;  p»rt  of  rh/rmbmdt,  Cb.,  A,  303  ;  part. of  rhomhotdfitt,  Ch,  {V\.).  A,  188. 

Fig^res.^-Slightlf  at  the  domi  end  of  tbo  hiatui  trapttii  (00) :  ecial  upect  (07) ; 
lateral  border  (73) ;  insertion  atca  (45i. 

Exporare.— by  the  removal  of  the  MM.  acromio-  and  claro- 
trapezius. 

General  DeKxiption.— Narrow,  ta;niate,  near— and  nearly  \ya.T- 
allel  with — the  dorsimeson,  from  the  crista  lamhdoidalis  to  the 
coracO'teTtebral  angle  of  the  scapula. 

Dissection. — About  midway  between  the  occiput  and  the  scajmla 
the  lateral  bolder  of  the  muscle  a])ijears  as  a  slightly  mined  line 
10-15  mm.  from  the  meson.  Trace  it  nearly  to  tht^  occii»nt.  Lateri- 
duct  the  middle  of  the  cephalic  half  of  tlic  muscle  so  as  to  indiuatt? 
its  mesal  border  ;  then  transect. 

§'618.  Origin. — By  fleshy  fibers  from  the  crista  lambdoidalis, 
entadof  the  origin  of  the  clavo-trapezius,  beginning  5-10  mm.  from 
the  meson,  and  extending  12-15  ram,  laterad  to  a  iK)int  nearly  in 
line  with  the  temporo-parietal  sutui-e  {§  493),  where  it  is  overlui»i>ed 
by  the  dorsal  border  of  the  steriio-maHoidens.  Caudad,  the  mus- 
cle gradually  approaches  the  lateral  border  of  the  rhoniboideus. 
At  the  junction  of  the  third  with  the  last  fourth,  the  muscle  narrows 
aad  thickens,  so  as  to  become  prismatic  ratlier  tlian  tseniate. 

Iiuertion. — The  narrowing  muscle  is  wedged  pi-etty  closely 
between  the  rhomhoideiis  at  its  mesal  side  and  the  lei^ator  anguli 
scapula  at  its  lateral  side,  and  is  inserted  either  between  these  mus- 
cles upon  the  coraco-vertebral  angle  of  the  scapula  (Fig.  45),  0-16 
mm.  cephalad  of  the  mesoscapula,  or  ui>on  the  ental  surface  of  tlie 
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secoud  muscle  close  to  its  own  insertion ;  in  some  cases,  the 
forms  of  attachment  coexist. 


§,81i).  Explanation  of  Fig.  67.~The  second  layer  of  skeletal 
mnsclea  of  the  left  shoulder  and  neck. 

Preparation. — After  the  reflection  of  the  ekin  and  dermal  mus- 
cles as  in  Fig.  66,  the  folloiring  muscles  were  trau9ect«3d  and  re- 
flected:   spino-trapezius,   acronUo-lrapezitis,   clavu4rapeziu 


Fig.  87— Thb  Bbcond  L; 


TUB  Neck  and  Saouuiiia. 


lecaior  clavieula!.  The  skin  was  also  removed  from  the  left  side  of 
the  head,  together  with  the  external  ear,  the  parotid  and  submaxil- 
lary salivary  glands,  and  parts  of  the  MM.  temporalis  and  masseter. 

Bones. — Aerimlon  (g  393). — Thia  pmcesa  of  ihe  mesoaeapnlft  <b  Been  to  ftSbrd  orifHn  W 
tlie  (KTomio-drUoidtni. 

Clameula  (g8  423,  808).— Bt  the  reHeclion  of  the  rlai^trtpmuB  and  the  dc-fl(«ll<m  o( 
the  daBo-matMiUiit,  the  clavicle  is  bruaght  into  rlevr.     Its  name  U  connected  witli  |to 
^  Sternal  eiul. 
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Oifto  lambdoidali^—'The  lambdoid  ridge  of  the  fikall  (Fig.  56).~The  crest  itself  does 
not  digtinctlj  appear,  bat  its  position  coincides  witli  the  lines  of  attachment  of  the  oceipUo- 
seapularis  and  Hemo-nuutoideus  and  part  of  the  dato-trapeziuM. 

Mesa^eapula  and  metacromian  (Fig.  44  and  §  608). 

TroduUr— The  larger  or  cephalic  tuberosity  of  the  hamerus  (Fig.  80  and  74,  g  420). 

Zygom(i— The  zygomatic  arch  {Fig.  80.  60,  g§  207,  229).— The  outlines  of  this  promi- 
nent  bony  arch  are  shown  just  dorsad  of  the  name. 

Musdes.— The  acrami(hdeUoid6US  (g  670),  dermo-humeraUs  (g  629),  ipino-deUaideiu 
(§  674),  teres  (g  680),  and  trkepe  (gg  682,  684),  are  sufficiently  described  in  the  explanation 
of  fig.  66  (g  608),  and  the  $upra$pinatus,  infraspinatua  and  teres  (the  word  mt^for  is  super- 
fluous) in  the  explanation  of  Fig.  74  (g  672).  The  masseter,  temporaliSt  splenitu  and 
digaetrieus  are  not  particularly  described  in  this  work. 

Aermnio-trapeziys  (Fig.  66,  g  618). — This  was  transected  so  as  to  leave  the  semicordate 
teruhn  wholly  in  the  vertebral  part,  which  is  reflected  dorsad.  The  scapular  part  is 
slightly  lifted  so  as  to  show  the  manner  of  its  connection  with  the  ectal  surface  of  the 
tpiiuh4rapeziu$. 

Ciaw-tr(tpezius  (Fig.  66,  g  615). — The  clavicular  end  has  been  reflected.  The  other  and 
mach  wider  end  was  longitudinally  divided  from  the  angle  between  the  cephalic  and  mcsal 
parts  of  the  origin,  and  the  two  portions  thus  formed  were  reflected  respectively  cephalad 
and  dorsad.    The  name  is  written  upon  the  latter  only. 

Latimmu$  (Fig.  66,  g  685). —By  the  removal  of  the  vertebral  end  of  the  tfpina-trapezitts, 
tbe  dorso-cephalic  angle  of  this  muscle  is  exposed.  In  the  interval  between  its  ceplialic 
border  and  the  caudal  border  of  the  rhomboidetis,  are  seen  some  of  the  proper  vertebral 
muscles.  By  inadverience,  the  fibers  in  the  dorso-cephalic  corner  are  not  represented  as 
parallel  with  the  border. 

Levator  atiguii  aenpulm  (Fig.  78,  g  686).— A  part  of  the  ectal  aspect  is  seen  between  the 
gpleniua  and  the  $upraspinatu$.    The  ental  aspect  of  the  whole  muscle  appears  in  Fig.  78. 

Leraior  elavieulcB  (g  627). — This  has  been  transected  near  its  insertion  upon  the  mcta- 
cromion,  and  the  metacromial  end  is  somewhat  indistinctly  seen  reflected  upon  the  spina- 
deitaideus. 

Oceipito-eeapularis  (g  617).— The  cephalic  attachment  is  seen  to  have  been  covered  by 
that  of  the  dazotrapetiue,  and  its  scapular  end  is  wedged  in  between  the  rhomboideui  and 
the  levator  angtUi  ieapnUi, 

Rhombaideun  (g  620). — The  cephalic  border  is  not  satisfactorily  represented  in  this 
figure.    The  scapular  end  of  the  muscle  is  better  shown  in  Fig.  74. 

Spifio  trapezius  (Fig.  66,  g  611). — The  vertebral  end  has  been  removed  altogether. 
The  scapular  end  is  lifted  a  little  bo  as  to  show  its  relations  with  the  arromio-trapenus  and 
with  the  ectal  aspects  of  the  supraepinatus,  infraspinatus  and  spino-ddUndeus. 

tJUmo-mastoideus(F\g.  72,  g  622). — The  removal  of  the  rlavo4rapezius,  the  salivary  glands 
and  the  external  ear  has  exposed  its  cranial  attachment  and  its  intersection  with  the  elaro- 
mastoideus.     Its  sternal  end  and  its  connection  with  its  platctrope  are  shown  in  Fig.  72. 

Other  Parts. — Mt,  au.  ex. — Meatus  anditarius  extemus. — Its  lumen  is  exposed  by  the 
removal  of  the  concha  or  external  ear  with  the  skin. 

M.   RIIOMBOIDEUS. 

§  620.  Synonymy. — The  human  rfiornboidens  majt/r,  with  probably  the  r.  minor  also. 
O.,  A,  875  ;  Q..  A,  191 ;  rhambmde,  S.-D.,  A,  II,  334  ;  rhomboide,  Ch.,  A,202  ;  rhomhoideus, 
Cb.  (Fl.),  A,  188;  rhomboideus  major,  Miv.,  B,  145. 

Figures. — Ectal  aspect  (67) ;    scapular  end,  ectal  aspect  (74) ;    scapular  end,  ental 

tT?\\^   Inooi4.trkm  avoa  (AA.    A!\\ 
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G-eneral  Description. — ^Trai)ezoidal  in  oatline ;  from  the  caudal 
part  of  the  cervical  dorsimeson  and  the  cephalic  part  of  the  tho- 
racic^ to  the  vertebral  border  of  the  scapvla. 

Exposure. — By  the  removal  of  the  MM.  spino-  and  acromio- 
trapezius. 

Posture. — Ventricumbent,  with  one  or  two  blocks  lengthwise 
nnder  the  thorax  so  as  to  permit  the  ventriduction  of  the  shoulder. 
Usually  the  body  must  be  steadied  by  cords  or  chain-hooks.     Lat- 
eriduct  the  vertebral  border  of  the  scapula  so  as  to  render  the  M. 
rhomboidetcs  tense. 

Dissection. — The  ventro-cephalic  border  of  the  muscle  has  been 
exposed  by  the  reflection  of  the  occipito-scapzUaris.  The  caudal 
border  may  be  seen  along  a  line  running  nearly  laterad  from  the 
4th  or  6th  thoracic  spine,  opposite  the  gleno-vertebral  angle  of  the 
scapula.  Note  that  the  texture  of  the  muscle  is  looser  than  that  of 
the  trapezil,  and  that  the  caudal  border  is  thinner  than  the  ventro- 
cephalic,  excepting  the  dorso-cephalic  third  of  the  latter.  This 
muscle  may  be  safely  transected  by  cutting  ecto-entad ;  in  reflecting 
it,  note  that  the  thickest  part  is  opposite  the  1st  and  2d  thoracic 
spines. 

§  621.  Origin. — In  two  parts :  (A)  from  the  caudal  two  or  three 
flfths  of  the  cervical  supraspinous  ligament ;  in  the  latter  case  it 
includes  the  caudal  two  thirds  of  the  axial  spine,  and  thus  extends 
about  1  cm.  eephalad  of  the  acromio-trapezius  ;  (B)  from  the  sides 
of  the  tips  of  the  tii'st  four  thoracic  spines  and  from  the  interspinous 
ligaments  caudad  of  each  of  them,  excepting,  sometimes,  the  4th. 

Insertion. — At  least  two  forms  of  insertion  are  found.  The  sim- 
pler is  as  follows  (Fig.  44,  45) :  the  cephalic  three  fourths  is  attached 
by  short  tendinous  fibers  along  the  vertebral  border  of  the  scapula, 
passing  gradually  from  its  ental  to  its  ectal  margin.  The  cephalic 
half  or  third  of  this  portion  is  closely  united  with  the  insertion  of 
the  levator  anguU  scapulcB.  The  caudal  fourth  is  attached  by 
fleshy  fibers  upon  the  gleno-vertebral  angle  in  apposition  with  the 
origin  of  the  teres. 

The  other  mode  of  insertion  presents  four  divisions:  (A)  the 
cephalic  8  mm.  is  attached  by  fleshy  fibers  to  the  ental  aspect  of  the 
lev.  ang.  soap,  close  to  its  insertion  upon  the  ental  margin  of  the 
vertebral  border  of  the  scapula,  and  caudo-ventrad  of  the  insertion 
of  the  occipitO'Scaimlaris ;  (B)  the  next  6-8  mm.,  constituting  the 
thickest  part  of  the  muscle,  is  attached  by  fleshy  fibers  to  the  ental 
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margin  of  the  vertebral  border,  opposite  the  triangular  space  at  the 
vertebral  end  of  the  niesoscapula ;  (O)  the  next  2-2.3  cm.  is  at- 
tached by  a  thin  tendon,  2-3  mm.  long,  upon  the  ectal  margin  of  the 
vertebral  border  from  opposite  the  middle  of  the  space  just  men- 
tioned, and  thus  slightly  overlapping  j)art  B,  to  within  8-10  mm.  of 
the  gleno-vertebral  angle  of  the  scapula;  (D)  the  caudal  5-6  mm. 
is  separated  from  the  rest  by  an  interval  1-6  mm.  wide,  and  is  in- 
serted by  fleshy  or  very  short  tendinous  libers  upon  the  ectal  aspect 
of  the  gleno-vertebral  angle  in  apposition  with  the  origin  of  the 
teres.  The  scapular  end  of  the  muscle  may  be  separated  more  or 
less  readily  into  four  divisions  corresponding  with  the  parts  of  the 
insertion  just  described,  and  the  caudal  division  is  sometimes  quite 
distinct,  with  a  decided  extension  toward  the  teres. 

M.    STERNO-MASTOIDEUS. 

Remark. — T\An  is  strictly  a  muscle  of  the  neck,  bat  is  here  described  on  account  of  its 
dose  relations  with  the  muscles  of  the  shoulder  and  with  blood-vesschs. 

§  822.  Sjnonymj. — ^The  $Urnal  part  of  the  human  ttterno-deido-maitoid,  G.,  A,  857; 
<i..  A,  1,  202 ;  tUmo-maatoidien,  S.-D.,  A,  II,  248 ;  fUemo-maxUlaire,  Ch.,  A,  210  ;  ttemo- 
wnasaUarU,  Ch.  (Fl.),  A,  108;  iternomoMtoid,  Miv..  B,  134. 

Figures. — Lateral  aspect  of  cephalic  half  (66) ;  lateral  aspect  (67) :  united  sternal  por- 
tions (73) ;  sternal  portion  (78). 

§  623.  General  Deicription. — TsBniate,  along  the  ventro-cephalic 
T)order  of  the  clwno4rapezius^  from  the  prcesternum  to  the  mastoid 
process  of  the  temporal  bone  and  the  ventral  part  of  the  crista 
lambdoidalis. 

Posture. — Latericumbent ;  a  block  transversely  under  the  neck ; 
the  head  hanging. 

Exposure. — Connect  the  angle  of  the  mouth  with  the  occipito- 
prestemal  line  (§  610)  by  an  incision  corresponding  with  the  direction 
of  the  margin  of  the  upi>er  lip.  Note  that  the  skin  of  the  cheek, 
especially  in  old  males,  is  very  thick.  Dissect  up  both  edges  of  the 
skin  for  about  1  cm. 

The  zygoma  (Fig.  30,  56,  67)  may  be  felt  as  a  firm  bony  arch  . 
between  the  M,  temporalis  (Fig.  67)  dorsad,  and  the  M.  jnasseter 
ventrad. 

Just  caudad  of  the  zygoma  may  be  felt  the  cartilaginous  meatus 
avditorius  (Fig.  67,  Mt.  an.  ex.)^  partly  embraced  by  the  small, 
pale  and  rather  loose-textured  parotid  gland  (Fig.  87, 107).  Divide 
the  meatus  close  to  the  head,  and  reflect  the  flap,  together  with  the 
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ear  and  parotid,  for  2-3  cm.,  taking  care  not  to  cut  caudad  of  the 
crista. 

Tlien  reflect  the  ventral  flap  for  about  the  same  distance.  In  the 
depression  just  caudad  of  the  mandibular  angle  note  the  firmer  tex- 
tured and  darker  colored  submaxillary  gland  (Fig.  66,  87).  Its 
dorsal  border  is  often  quite  firmly  attached  to  the  ventral  border 
and  ectal  surface  of  the  sterno-mastoldeus.  Remove  the  gland, 
together  with  the  dense  connective  tissue  in  the  groove  between  the 
head  and  the  neck  ventrad  of  the  origin  of  the  occipito-scapularis. 

Along  the  ventral  border  of  the  space  occupied  by  the  submax- 
iUary  gland  is  the  Vena  jugularis  (Fig.  101),  which  lies  upon  the 
ectal  aspect  of  the  sterno-mastoideus^  crossing  very  obliquely  from 
its  ventral  to  its  doi'sal  border.  Divide  the  vein  at  the  middle  of  its 
length,  reflect  the  ends  and  free  the  surface  of  the  muscle  from  fat 
and  connective  tissue. 

Dissection. — The  dorsal  border  of  the  muscle  is  apparent  at 
about  its  middle,  where  it  was  crossed  by  the  V.  jugularis,  and 
where  it  in  turn  crosses  the  ventral  border  of  the  subjacent  clavo- 
masioldeus.  Lift  this  border,  taking  care  not  to  include  the  fibers 
of  the  clavo-mastoidevs.  A  little  cephalad  of  the  middle  of  the 
length  of  the  muscle  dissect  from  the  dorsal  to  the  ventral  border. 

In  reflecting  the  cephalic  part,  note  that  the  ventral  border  is 
thickened  as  if  folded  upon  itself,  and  that,  at  the  occiput,  the  dor- 
sal border  may  overlap  the  occipito-scapularis  for  half  the  width 
of  the  latter.  In  reflecting  the  caudal  part,  note  that,  about  the 
middle  of  the  length  of  the  whole  muscle,  it  joins  its  platetrope,  the 
fibers  appearing  to  interdigitate  to  some  extent  (Fig.  72).  About 
2  cm.  cephalad  of  the  pnestemum  the  muscle  is  overlapped  by  the 
ectal  lamina  of  the  ectopectoraUs. 

§  624.  Origin.— On  account  of  the  overlapping  just  mentioned, 
the  farther  dissection  of  the  stenial  end  of  the  muscle  is  better 
def(?rred  until  after  the  examination  of  the  ectopectoraUs. 

Insertion.— The  cephalic  attachment  of  the  muscle  is  by  a  tendon 
2-7  mm.  long  which  is  inserted  upon  the  crista  lambdoidalis  laterad 
of,  and  usually  overlapping  to  some  extent^  the  origin  of  the  occip- 
ito-scapularis. The  line  of  insertion  extends  not  only  along  the 
crista,  but  also  upon  the  rather  sharp  ridge  of  the  mastoid  process^ 
which  ceases  suddenly  at  a  slight  elevation  just  dorso-caudad  of  the 
stylo-mastoid  foramen^  3-4  mm.  from  the  meatus.  The  tendon  is 
here  a  little  thicker  than  at  other  points,  and  between  it  and  the 
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tendon  of  the  subjacent  splenius  (Fig.  6T)  there  is  sometimes  a  well- 
defined  depression. 

M.   CLAVO-MASTOIDEUS. 

g  035.  Sjnonymj.— The  elavieulfir  part  of  the  human  itenuhcieido-fnaitoid,  G.,  A, 
857 ;  Q..  A,  1, 292 ;  *'  cUido^maHaidien/*  a-D..  A,  II,  888  ;  part  of  the  "  nuutaido-humeral," 
Ch.,  A,  209,  Fig.  90 ;  part  of  the  moitoido-humeralu,  Ch.  (Fl.),  A,  196 ;  part  of  the  eephalo- 
humeral,  Miv..  B.  147 ;  eUido-ma^toid,  Wood,  9, 101,  Fig.  23,  "6." 

Figures.  -  Lateral  aspect  (67) ;  ventral  border  of  clavicular  part  (72). 

Gtoneral  Defcription. — Narrow,  tseniate,  from  the  clavicle  to  the 
mastoid  process. 

Posture.  —  Latericumbent,  the  block  transversely  under  the  neck, 
and  the  head  hanging. 

Exposure. — By  the  reflection  of  the  davo-trapezius  and  the 
sterno-Triastoideus. 

Dissection. — The  dorsal  border  is  apparent  at  about  its  middle. 
Haise  it,  and  draw  the  muscle  dorsad  so  as  to  indicate  its  ventral 
Tx>rder.  In  reflecting  the  cephalic  part,  note  that,  about  18  mm. 
from  the  head,  the  muscle  is  perforated  by  a  nerve,  near  which, 
entad  of  the  muscle,  lies  the  separate  lateral  half  of  the  thyroid 
I>ocLy.  In  reflecting  the  caudal  part,  note  the  constant  increase  in 
"i^vidth  to  the  clavicle,  that  the  V.  jugular  is  lies  mesad  of  it,  and 
-usually  a  lymplvatlc  gland  entad  of  it,  while  its  dorsal  border  is 
stttached  by  a  firm  fascia  to  the  ventral  border  of  the  levator  cla- 

§  626.  Origin. — In  two  nearly  equal  parts :  (A)  the  ventral  part 
^Lrises,  with  the  corresponding  part  of  the  insertion  of  the  clavo-tra- 
j}eziuSy  from  the  ventro-cephalic  border  of  the  sternal  half  or  thrt»e 
:fifths  of  the  clavicle ;  (B)  the  remainder  arises  from  th(*  ental  aspect 
of  the  trapezio-deltoid  raphe^  but  is  connected  with  the  scapular 
3)art  of  the  clavicle  by  a  strong  fascia  which  might  be  regarded 
as  a  common  tendon  of  attachment  for  the  corresponding  j>arts  of 
the  clavo-trapeziu^^  clavo-mastoideits  and  clavo-deltoideus. 

Insertion. — By  fleshy  fibers  upon  the  ventral  and  caudal  bor- 
ders of  the  Tnastoid  process^  and  upon  its  mesal  side. 

Remark. — Respecting  the  choice  of  origin  and  insertion  for  this 
muscle,  see  §  579. 

M.   LEVATOR  CLAVICUL2E. 

g  627.  Sjrnonymy.— •*  Tranwerw-scapulaire"  S.-D.,  A,  II.  331 ;  '*  levator  davicula" 
Wood, 9, 95,  Fig.  23,  "«";  traeheloaeramialiM,  Huxley,  A,  418;  Ucatar  KapularU,  Miv., 
B,  148 ;  not  found  normally  in  man. 

Figures. — Skjapular  part  (66,  67) :  insertion  area  (46). 
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ear  and  parotid,  for  2-3  cm.,  taking  care  not  to  cut  caudad  of  the 
crista. 

Tlien  reflect  the  ventral  flap  for  about  the  same  distance.  In  the 
depression  just  caudad  of  the  mandibular  angle  note  the  firmer  tex- 
tured and  darker  colored  subinaxlllary  gland  (Fig.  66,  87).  Its 
dorsal  border  is  often  quite  firmly  attached  to  the  ventral  border 
and  ectal  surface  of  the  sterno-mastoideus.  Remove  the  gland, 
together  with  the  dense  connective  tissue  in  the  groove  between  the 
head  and  the  neck  ventrad  of  the  origin  of  the  ocdpito-scapularis. 

Along  the  ventral  border  of  the  space  occupied  by  the  submax- 
iUary  gland  is  the  Vena  jugular  is  (Fig.  101),  which  lies  ui)on  the 
ectal  aspect  of  the  sterno-mastoidetis^  crossing  very  obliquely  from 
its  ventral  to  its  doraal  border.  Divide  the  vein  at  the  middle  of  its 
length,  reflect  the  ends  and  fi*ee  the  surface  of  the  muscle  from  fat 
and  connective  tissue. 

Dissection. — The  dorsal  border  of  the  muscle  is  apparent  at 
about  its  middle,  where  it  was  crossed  by  the  V.  jugularis,  and 
where  it  in  turn  crosses  the  ventral  border  of  the  subjacent  clato- 
masioideus.  Lift  this  border,  taking  care  not  to  include  the  fibers 
of  the  clavo-mastoidmts.  A  little  cephalad  of  the  middle  of  the 
length  of  the  muscle  dissect  from  the  dorsal  to  the  ventral  border. 

In  reflecting  the  cephalic  pai-t,  note  that  the  ventral  border  is 
thickened  as  if  folded  upon  itself,  and  that,  at  the  occiput,  the  dor- 
sal border  may  overlap  the  occipltO'Scapnlaris  for  half  the  width 
of  the  latter.  In  reflecting  the  caudal  part,  note  that,  about  the 
middle  of  the  length  of  the  whole  muscle,  it  joins  its  platetrope,  the 
fibers  appearing  to  intordigitate  to  some  extent  (Fig.  72).  About 
2  cm.  cephalad  of  the  pnesternum  the  muscle  is  overlapped  by  the 
ectal  lamina  of  the  ectopectoralu. 

§  624.  Origin.— On  account  of  the  overlapping  just  mentioned, 
the  farther  dissection  of  the  sternal  end  of  the  muscle  is  better 
deferred  until  after  the  examination  of  the  ectopectoralis. 

Insertion. — The  cephalic  attachment  of  the  muscle  is  by  a  tendon 
2-7  mm.  long  which  is  inserted  upon  the  crista  lambdoidalis  laterad 
of,  and  usually  overlapping  to  some  extent,  the  origin  of  the  occip- 
itO'Scap^daris.  The  line  of  insertion  extends  not  only  along  the 
crista,  but  also  upon  the  rather  sharp  ridge  of  the  mastoid  process^ 
which  ceases  suddenly  at  a  slight  elevation  just  dorso-caudad  of  the 
stylo-mastoid  foramen^  3-4  mm.  from  the  meatus.  The  tendon  is 
here  a  little  thicker  than  at  other  points,  and  between  it  and  the 
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tendon  of  the  subjacent  splenius  (Fig.  67)  there  is  sometimes  a  well- 
defined  depression. 

M.   CLAVO-MASTOIDEUS. 

g  035.  Sjnonymj.— The  daticuUir  part  of  the  human  itemo-cleido-maitoid,  G.,  A, 
157 :  Q..  A,  1, 292 ;  *<  cUido^matUndienr  8.-D..  A,  II,  888  ;  part  of  the  '*  nuutaido-humeral," 
:!h,.  A,  209,  Fig.  90 ;  part  of  the  ma»toid(hhumeralu,  Ch.  (Fl.),  A,  196 ;  part  of  the  cephala- 
iumeral,  Miv.,  B.  147 ;  deido-moHtoid,  Wood,  9, 101.  Fig.  23,  "6." 

Figures.  -  Lateral  aspect  (07) ;  ventral  border  of  clavicular  part  (72). 


Gtoneral  Deaoription. — Narrow,  taeniate,  from  the  clavicle  to  the 
uastoid  process. 

Posture.  —  Latericumbent,  the  block  transversely  under  the  neck, 
;nd  the  head  hanging. 

Exposure. — By  the  reflection  of  the  davo-trapezius  and  tlie 
terno-radstoideus. 

Dissection. — The  dorsal  border  is  apparent  at  about  its  middle. 
laise  it,  and  draw  the  muscle  dorsad  so  as  to  indicate  its  ventral 
border.  In  reflecting  the  cephalic  part,  note  that,  about  18  mm. 
roin  the  head,  the  muscle  is  perforated  by  a  nerve,  near  which, 
ntad  of  the  muscle,  lies  the  separate  lateral  half  of  the  thyroid 
ody.  In  reflecting  the  caudal  part,  note  the  constant  increase  in 
ridth  to  the  clavicle,  that  the  V.  jugularis  lies  mesad  of  it,  and 
Lsually  a  lymplvatic  gland  entad  of  it,  while  its  dorsal  border  is 
.ttached  by  a  firm  fascia  to  the  ventral  border  of  the  levator  da- 

§  626.  Origin. — In  two  nearly  equal  parts :  (A)  the  ventral  part 
irises,  with  the  corresponding  part  of  the  insertion  of  the  clavO'tra- 
pezius^  from  the  ventro-cephalic  border  of  the  sternal  half  or  tliree 
ifths  of  the  clavicle ;  (B)  the  remainder  arises  from  the  ental  aspet^t 
)f  the  trapezia-deltoid  raphe^  but  is  connected  with  the  scapular 
[)art  of  the  clavicle  by  a  strong  fascia  which  might  be  regarded 
IS  a  common  tendon  of  attachment  for  the  corresponding  parts  of 
:he  clavo-trapezius^  clavo-mastoideus  and  clavo-deltoideus. 

Insertion. — By  fleshy  fibers  upon  the  ventral  and  caudal  bor- 
ders of  the  mastoid  process^  and  upon  its  mesal  side. 

Remark.— Respecting  the  choice  of  origin  and  insertion  for  this 
muscle,  see  §  579. 

M.   LEVATOR  CLAVICUL2E. 

g  027.  Synonymy. — •*  TranwerwseapulaireJ'  S.-D.,  A,  II,  331  ;  "termor  davieula" 
Wood,  9,  95,  Fig.  23,  **  e"  ;  tracheloatromialiM,  Huxley,  A,  418 ;  lecatar  icapularis,  Miv., 
B,  148 ;  not  found  normally  in  man. 

Figures. — ^Scapular  part  (00,  07) :  insertion  area  (46). 
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Posture. — ^Latericumbent,  with  a  block  transversely  under  the 
neck.  The  posture  must  be  changed  often  and  greatly  in  the  course 
of  the  exposui-e  and  dissection. 

Exposure. — By  the  reflection  of  the  clavo-trapezius^  stemo- 
mastoideus  and  clavo-deltoidetLS.  Note  that,  after  the  reflection  of 
the  above  named  muscles  and  the  occipito-scapvIariSj  the  broad 
transverse  process  of  the  atlas  is  covered,  dorsally,  by  a  thick  mass 
of  muscle,  the  most  ectal  of  which,  the  splenius  (Fig.  67),  presents 
a  smooth  and  convex  surface.  Remove  this  mass  by  deep  incisions 
with  the  arthrotome  as  follows :  Laterad  from  the  cephalic  end  of 
the  origin  of  the  rTwrnhoideus  ;  then  cephalad  to  the  occiput ;  then 
laterad  close  to  the  occiput,  but  without  severing  any  of  the  muscu- 
lar attachments  along  the  crest ;  finally,  beginning  with  the  meson, 
dissect  up  the  mass  from  the  vertebrae. 

General  Description. — Narrow,  tseniate,  from  the  hdsioccipital 
hone  (Fig.  57)  and  atlantal  transverse  process  or  diapophysis 
(Fig,  52)  to  the  raetacromion  (Fig.  44). 

Dissection. — The  dorsal  border  of  the  scapular  end  has  been  indi- 
cated (§  614)  in  connection  with  the  insertion  of  the  cephalic  border 
of  the  acromio-trapezius.  Trace  it  cephalad,  and  draw  the  middle 
of  the  muscle  dorsad  so  as  to  indicate  its  ventral  border. 

In  reflecting  the  caudal  part,  note  a  lymphatic  gland  close  to  the 
coracoid  border  of  the  supraspinatus.  In  reflecting  the  cephalic 
part,  note  that,  a  little  caudad  of  the  atlantal  transverse  process,  its 
plane  gradually  changes  from  dorso-ventral  to  dextro-sinistraJ,  and 
that  there  are  signs  of  subdivision. 

Remove  the  muscles  ventrad  and  cephalad  of  the  atlantal  trans- 
verse process,  but  without  cutting  the  attachment  of  this  muscle  to 
its  ventral  surface.  Feel  for  the  prominent  auditory  bulla  just 
mesad  of  the  3L  masseter  and  the  meatus^  and  carefully  dissect 
off  the  M.  digastricus,  whicli  covers  it.  Avoid  the  external  carotid 
artd^y  which  skirts  the  meso-cephalic  border  of  the  bulla,  and  the 
hyoid  arch  (Fig.  30)  which  lies  imbedded  in  the  muscles  between 
it  and  the  ai^tery. 

Then  use  the  tracer  to  clear  away  the  connective  tissue,  and  the 
arthrotome  to  scrape  the  ventral  surface  of  the  transverse  process 
of  the  atlas,  excepting  where  it  is  occupied  by  the  origin  of  the  tea- 
ator  clavieidoi.  Between  the  border  of  the  process  and  the  larynx 
and  trachea  note  and  remove  the  lateral  lobe  of  the  thyroid  body. 
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Note,  but  do  not  remove,  the  carotid  artery,  and  the  nervous  trunk 
representing  the  conjoined  NN.  vagus  and  sympathicus  (Fig.  107). 

§  628.  Origin.— The  larger  and  constant  head  arises  by  fleshy 
fibers  from  the  ventral  surface  of  the  atlantal  transverse  process 
along  an  oblique  line  extending  from  the  junction  of  the  process 
with  the  body  of  the  vertebra,  3-4  mm.  from  the  nioson,  latero-caudad 
to  a  point  about  3  mm.  cephalad  of  the  caudo-lateral  angle  of  the 
process.  This  line  of  origin  is  6-8  mm.  long,  and  is  nearly  parallel 
with  the  oblique  meso-caudal  border  of  the  arthral  surface  in  con- 
tact with  the  axis. 

The  smaller  and  less  constant  head  is  about  3  mm.  wide  and  is 
the  more  direct  continuation  of  the  ventral  border  of  the  muscle. 
Opi)08ite  the  latero-cephalic  angle  of  the  transverse  process  it  be- 
comes a  thin  flat  tendon  which  is  closely  applied  to  the  ventro- 
lateral aspect  of  a  muscle,  the  M.  rectus  anticus  capitis^  which 
extends  along  the  ventral  side  of  the  vertebrce,  and  is  inserted  with 
it  into  the  basioccipital  bone  nearer  the  bulla  (Fig.  67)  than  the 
meson,  and  about  midway  between  the  jugnlar  forainen  (Fig.  57, 
Fm,  j.)  and  the  cephalic  angle  of  the  bulla.  This,  the  occipital 
head  of  the  muscle,  is  sometimes  absent,  and  other  irregularities 
have  been  observed  in  the  cephalic  end  of  the  muscle. 

Insertion. — By  a  strong  tendon  1-2  mm.  long  and  a  little  nar- 
rower than  the  muscle,  ui)on  the  ectal  surface  of  the  metacromion 
(Fig.  45,  67),  close  to  its  free  border.  The  dorsal  border  slightly 
overlajys  the  ventral  border  of  the  acromiO'trapezius  near  its  inser- 
tion, and  the  ventral  border  is  firmly  joined  by  a  strong  fascia  with 
the  clavo-trapezius. 

M.   DERMO-HUMERALIS. 

%  629.  Synonymy.^'* Dermohumeral,"  S.-D.,  A,  II.  251  ;  part  of  the  ** pannie^de 
ehamu"  Ch.,  A,  200;  part  of  the  JUshp  pannicle,  Ch.  (Fl.),  A.  186  ;  part  of  the  pannieu- 
iut  eamaws,  Biiv.,  B,  186 ;  not  represented  in  man. 

Figures.— Humeral  part,  ectal  aspect  (66,  74) ;  partly  reflected  (67,  72.  73). 

Posture. — Latericnmbent,  the  ventral  region  toward  the  dis- 
sector ;  a  block  transversely  under  the  thorax,  just  caudad  of  the 
elbows. 

Ezpofure. — Connect  the  last  (13th)  thoracic  spinous  process 
with  the  ventrimeson  by  a  dorso-ventral  incision.  Be  careful  to 
divide  only  the  skin,  with  the  subcutaneous  fat  and  connective  tis- 
sue, together  with  a  thin  sheet  of  pale  muscular  fibers,  the  derma- 
lb 
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humeralis^  and  avoid  cutting  the  ental,  thicker  and  darker  colored 
laiissimus  (Fig.  66),  the  cephalic  part  of  which  was  exposed  in  the 
dissection  of  the  spino-trapezius. 

Begin  to  lift  the  flap  at  tlie  dorsimeson  ;  remove  the  fat  and  con- 
nective tissue  from  the  ental  surface  of  the  derTno-humeralis^  and 
note  that  its  fibers  have  nearly  the  same  direction  as  those  of  the 
latissimus.  When  the  caudo-venti-al  border  of  the  laiissim/us  is 
reached,  a  little  ventrad  of  the  middle  of  the  incision,  be  careful  not 
to  lift  with  the  skin  and  dermo-humeraUs^  the  thin  dorso-caudal 
margin  of  the  M,  xiphi-humeralis  (Fig.  72),  a  member  of  the  pecto- 
ralis  group  of  muscles,  whicli  arises  at  the  meson,  and  sometimes 
adheres  quite  closely  to  the  derTno-humeralis. 

General  Description. — As  stated  by  Straus-Durckheim  (A,  I, 
251),  "this  muscle  covers  as  a  mantle  the  whole  thorax  and  abdo- 
men, .  .  .  but  differs  from  the  skin-muscles  proper  in  the  attach- 
ment of  one  end  to  the  skeleton;"  this  attachment,  however,  is 
only  indirect. 

Dissection.— The  cephalic  and  shorter  border  of  the  muscle  may 
be  seen  on  the  ental  surface  of  the  skin  along  a  dorso-ventral  line 
from  the  2d  or  3d  thoracic  spine  to  the  axilla.  The  caudo-ventral 
border  is  less  distinct,  but  may  be  detected  1-2  cm.  from  the  meson. 
Connect  tlie  two  borders  by  an  incision  3-4  cm.  from  the  brachium. 
Leave  the  caudal  portion  of  the  muscle  upon  the  skin,  but  carefully 
dissect  up  the  narrower  and  thicker  brachial  part,  freeing  both  its 
ectal  and  ental  surfaces  from  fat  and  connective  tissue.  Note  that 
it  not  only  overlies  the  corresponding  part  of  the  latissimus^  but 
that  its  ental  surface  becomes  intimately  united  with  the  ectal  sur- 
face of  tliat  muscle. 

§  630.  Origin. — From  the  skin,  along  an  oblique  line  extending 
ventro-cephalad  from  about  the  middle  of  the  length  of  the  i)elvis 
upon  the  caudal  aspect  of  the  meros  as  far  as  the  knee ;  also  along 
a  line  which  is  just  laterad  of  the  dorsimeson  opposite  the  2d  or  3d 
thomcic  spine,  but  which  gradually  leaves  the  meson  as  it  extt»nds 
caudad  to  join  the  pelvic  line  already  mentioned. 

Insertion. — From  the  broad  origin  above  described  the  fasciculi 
converge  ventro-cephalad  toward  the  caudal  aspect  of  the  brachium. 
The  muscle  becomes  narrower  and  thicker,  and  less  closely  attached 
to  the  skin.  Near  the  dorsal  border  of  the  brachium  it  joins  the 
ectal  surface  of  the  subjacent  latissimus.  The  dorsal  border,  1-1.3 
cm.  wide,  is  attached  directly  by  muscular  fibers,  but  the  remain- 
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der  ends  as  a  thin  tendon  ranging  from  1-3  cm.  long.  The  details 
of  its  indirect  connection,  through  the  latissimics^  with  the  bicipital 
arch  (Pig.  73),  and  thus  with  the  humerus,  may  be  examined  more 
conveniently  after  the  dissection  of  the  pectorales. 

Remark. — This  muscle  does  not  exist  in  man,  where  the  group 
of  dermal  muscles  is  represented  only  by  the  M.  plaiysma  myaides 
upon  the  sides  of  the  neck,  and  by  certain  muscles  of  the  face. 

§  881.  Explanation  of  Figures  68-71  inclusive. — These  represent  respectively  the 
cephalic  (outer),  ventral  (anterior),  caudal  (inner),  and  dorsal  (posterior)  aspects  of  the  left 
humerus. 

A  shaded  representation  of  the  ventral  aspect  of  the  right  humerus  is  given  in  Fig.  46. 
These  four  6gures  are  little  more  than  outlines  for  the  sake  of  indicating  the  attachment 
areas  and  lines  of  the  muscles  or  muscular  divisioDS  described  in  this  work  which  arise 
from  or  are  inserted  upon  this  bone. 

As  in  the  figures  of  the  scapula  (Fig.  48,  44),  the  lines  enclosing  origins  are  composed 
of  dots,  and  those  enclosing  insertions  of  short  dashes. 

In  order  to  place  the  figures  across  the  page,  and  so  facilitate  reference  and  comparison, 
many  of  the  parts  are  undesirably  small,  and  several  are  so  crowded  as  to  be  indistinct. 

The  attachments  are  at  least  approximately  correct  for  the  majority  of  cases,  but  con- 
mderable  variation  is  to  be  expected. 

The  identification  of  the  muscles,  especially  those  of  the  pectoralis  group,  is  much 
facilitated  by  the  use  of  a  carved  wooden  model  of  the  humerus,  enlarged  4  or  5  diameters 
BO  as  to  increase  both  the  attachment  areas  and  the  spaces  between  them.  Such  a  model, 
made  by  Mr.  U.  W.  Turner,  a  special  student,  has  been  in  use  for  several  years  in  the 
Anatomical  Laboratory  of  Cornell  University. 

Tlie  following  features  of  the  humerus  itself  are  shown  and  sufficiently  described  in 
the  descriptions  of  Fig.  45  B  and  Fig.  46  :— 

Cn,  (canaiis)  bieipitalis  <69,  70).  g§  402,  409  ;  capitcUum  (60),  §  4t0  ;  caput  articulare 
(71),  §§  403,  411  ;  crista  deUoidea  (68,  60),  §  412  ;  crs.  {rrista)  epkmdylaris  (68,  71),  §  415  ; 
epieondylus  (69,  71).  §  415  ;  epitroMea  (69,  70.  71),  g  410  ;  Fm.  {foramen)  epitroeJUeare 
(69,  70,  71),  8  417 ;  trochin  (69.  71),  §§  405,  420 ;  troehUcr  (6S,  69,  71),  g§  406.  420  ;  trochlea 
(69),  §  420. 

The  following  parts  are  not  designated  upon  these  figures,  but  may  be  recognized  from 
the  other  figures  and  descriptions  : — 

Crista  pectoralis  (Fig.  46,  §  413) ;  fossa  tdnaris  and  fosna  radialis  (Fig.  46,  §  418) :  fossa 
troehiteriana  (Fig.  45  B,  §§  404,  679). 

The  following  parts  are  not  described  elpcwhere  : — 

Crista  epitrochlenris. — This  name  may  be  applied  to  the  ridge  which  extends  proximad 
from  the  epitrochloa  (Fig.  69). 

Fm.  (foramen)  medvUare— The  medullary  or  nutrient  foramen  (Fig.  70).— This  opens 
upon  the  caudal  aspect  of  the  diaphysis,  at  about  the  junction  of  the  middle  and  distal 
thirds  of  the  bone.     It  points  distad  from  the  surface. 

Fs.  (fossa)  oleeranalis — The  olecranon  fossa  (Fig.  71). — This  is  a  deep  and  irregular 
depression  upon  the  dorsal  aspect  of  the  oxtromitas  distalis.  When  the  antebrachium  is 
extended,  the  olecranon  of  the  ulna  is  received  by  it.  We  have  never  observed  a  perfora- 
tion of  the  bone  at  this  point,  as  is  sometimes  the  case  with  man. 
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JS  SSS.  VpoD  FigaienfSS-ntnufteatmUAOieintertioa  area*  otUiiMot  the  tollovlng 
miuclea ;  the  liat  iacladea  bU  which  ftra  iDserted  apOD  the  knmeriu  ;— 

Aeromio-dtUaidettt  (US),  %  676 :  wraeoideut,  eaput  breet  (TO),  caput  lotigum  (71),  g  668 ; 
f^tptetoratit,  Im.  eetaiu  (68,  83),  g  64S ;  tetopMturiUu,  Im.  tiUaiU,  ttc.  eau4iaiU  (69).  g  658 ; 
tetcptetoTn^ii,  Im.  entaUi,  dt.  eephaUfi  (68,  69),  g  6C1 ;  tntopeeU>ralU.  dc.  eaudalu  (69.  70), 
g  606  i  tidopeftttnOU,  do.  cepAaiiea  (69,  70),  g  OM ;  in/hupinattu  (68).  g  679  ;  mieotlalU 
(68).  g  679  ;  tpino-daioideut  (68),  §  074  ;  fupnuptiKKiM  (US,  69),  §  07S  ;  teret  (69,  70).  g  680 ; 
x^Mtmv^^M  (69).  g  600. 

As  iUtsd  Id  g  670,  the  losertion  of  the  eoraeoideiu.  eapul  Uiagum,  U  so  TuUble  thkt 
(be  Araii  Is  here  indlcklad  on  V\g.  71  Itj  ao  inttrrogation  point. 

%  S34.  The  »rvi'»  arw  or  Una  of  the  folIowlDg  13  musdea  are  reprcwntcd  upon 
Fig.  68-71  ;— 

BraAiaiU  (68,  71).  g  693;  entotrUepf,  dv.  brtrit  (70,  711.  g  688,  dp.  enudati*  (70,  71), 
g  697,  dt.  ffp^alUa  (71),  g  689,  dc.  interoudia  (08,  71),  g  686 ;  M«/n*>r  digOorwn  earn- 
munit  (68,  71),  g  697  ;  eTCttAtor  minimi  (68.  Tl),  g  608  :  <a<enwr  T<idiatu  brrrior  (68).  g  006  ; 
trt.  rad.  longior  (OS.  71),  g  694 ;  ttUni/r  idnarit  (68),  g  699 ;  fiaxor  nidiaiii  (70),  g  709 ; 
pronator  teru  (70,  71j,  g  701 ;  tuptniUDr  lan^uf  (71),  g  090. 

M.    LATISSIMUa 

%  63S.  Sfiu>ajmj.—Lati»iimut  d^ii.  q..  A,  1.189;  G.,  A.  874;  -grand  d«nai." 
S.-D.,  A,  II,  389 ;  "  grand  derml,"  Ch.,  A,  217.  Fig.  90  :  grttU  donal.  Ch.  (Fl.),  A,  208 ; 
latifimu*  dorti,  Miv.,  B,  187. 

FisiIfM.— Ectal  Mpect  (66,  67,  74) ;  ental  aspect  (72.  73,  7S) ;  Insertloa  aiea  (60.  70) ; 
tnnaeeUoii  (99, 100). 

FcMtnre. — Latericumbeiit,  the  venter  toward  the  dissector;  a 
block  transverBKly  under  the  thorns  just  caudad  of  the  elbows. 

Ezpomre. — Most  of  the  muscle  has  been  exposed  by  the  re- 
moval of  the  spino-trapezius  and  d-erTno-humeralis,  and  needa  only 
to  have  ita  ectal  surface  cleared.  If  the  caudal  region  of  the  body 
has  not  been  removed,  tlie  corresponding  part  of  the  Uitissimitx 
may  be  exposed  by  dividing  tlie  skin  and  the  dermo-huToeraJts 
along  a  dorso-caudal  line  from  the  already  <'xposed  caudo-ventral 
border  of  the  lalissimus  to  the  crista  ilfi  (§  230,  Pig.  51)  of  the  op- 
posite Bide,  and  reflecting  the  flap  so  formed  across  the  dorsimeson. 

0«neral  Deicrlption.— A  large  triangular  sheet,  covering  rather 
more  than  the  doreo-cephalic  half  of  the  abdomen  and  thorax,  ex- 
cepting so  much  of  the  latter  as  is  between  tlie  scapiilee.  It  arises 
at  the  dorsimeson  between  the  pelois  and  the  5th  thoracic  spine, 
and  is  inserted  apon  the  humerus,  forming  part  of  the  bicipital 
arch  (Pig.  73). 

Dineotiou. — Lift  the  caudo-ventral  border  where  it  crosses  the 
7th  rib  (which  is  also  the  7th  counting  from  the  last),  and  trace  it 
both  ways  for  2-3  era.    Trace  the  cephalic  border  from  the  vertebral 
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crosses  obliquely  the  subjacent  ectal  lamina  of  the  M.  ectapectaralis 
(Fig.  72,  riglit  side),  and,  at  the  junction  of  the  proximal  and  middle 
thirds  of  the  brachium,  is  separated  by  only  a  slender  line  of  con- 
nective tissue  from  the  cephalic  division  of  the  pecto-antebrachialis. 
The  cephalic  border  is  the  direct  continuation  of  the  caudal  bor- 
der of  the  clavO'trapezius^  but  is  attached  quite  firmly  to  the  strong 
fascia  covering  the  cephalic  sui-face  of  the  biuchium.  The  muscle, 
with  the  clavicle  attached,  may  now  be  dissected  up  as  far  as  the 
ventral  border  of  the  antebrachium,  but  the  distal  half  of  the  cau- 
dal border  cannot  usually  be  separated  from  the  pecto-antebracAi" 
alls  without  cutting  libers.  The  examination  of  the  insertion  can 
be  made  more  easily  after  the  removal  of  some  other  muscles. 

§  638.  Origin. — As  stated  under  the  clavo-trapezius  (§  616),  the 
clavo-deltoldeus^  view^ed  from  its  ectal  surface,  is  apparently  the 
direct  continuation  of  that  muscle ;  the  two  are  really  separated 
only  by  the  transverse  raphe,  excepting  that  the  ental  layer  of  fibers 
of  the  clavO'deltoideus  arises  from  the  ventral  border  of  the  clavicle 
directly,  or— near  its  scapular  end — ^by  short  tendinous  fibers. 

Insertion. — At  the  ventral  border  of  the  antebrachium  the 
cephalic  border  of  this  muscle  is  firmly  connected  with  the  general  ,^,i 
antebrachial  fascia,  and,  at  8-10  mm.  from  the  ulna^  the  muscle-? 
joins  the  hrachialis  to  be  inserted  with  It,  by  a  flat  tendon,  upon 
rough  and  sometimos  slightly  depressed  ai-ea  on  the  caudal  aspects  t:t 
of  the  ulna,  just  distad  of  the  greater  sigmoid  notch,  and  about*^  _m{ 
midway  between  the  dorsal  and  ventral  borders.     See  §  693. 

Remark. — By  its  origin  this  muscle  seems  to  l>e  a  member  of  the  deltoid  group  ofc:  ^czDf 
muscles,  but  its  insertion  at$sociates  it,  functionally,  with  the  flexors  of  the  antebrachium 
When  the  clavicle  is  wholly  absent,  as  with  the  horse,  etc.,  the  MM,  clavo-deUoideuM^elaw 
trapeziui  and  davo-mast<ndeu»  seem  to  form  a  single  muscle,  the  cephalo-humeralis* 


639.   Explanation  of  Fig.  72. — The  pectoralis  group  of  mus-  -s^. 
cles,  partly  dissected,  seen  from  the  ventral  aspect.     The  neck  i 
toward  the  observer.     The  right  and  left  of  tlie  figure  correspond  in 
position  with  the  right  and  left  of  the  observer  (§  56). 

Preparation. — Tlie  cat  is  dorsicumbent,  resting  upon  the  righ^     t 
side  more  than  the  left.     The  figure  includes  the  thorax  and  cauda—    J 
part  of  the  neck,  together  with  the  arms  to  a  little  distad  of  th 
elbows.     The  arms  are  pulled  away  from  the  trunk  so  as  to  put  th 
pectoral  muscles  upon  the  stretch.     On  the  right  side,  the  border-s 
of  the  muscles  have  been  defined  by  the  removal  of  the  fat  and  con- 
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xiective  tissue,  and  in  some  cases  the  ectal  layers  have  been  slightly 
<3isplaced.  On  the  left  the  divisions  of  the  ectopectoralis  and  pecto- 
antebrachiali8  have  been  reflected,  cut  short  or  wholly  removed ; 
on  this  account  the  cephalic  part  of  the  mesal  or  interpectoral 
TophJe  is  drawn  dextrad  out  of  line  with  the  caudal  part,  giving 
Si  somewtiat  distorted  appearance  to  tlie  entire  figure.  The  rapli6 
itself  is  too  sharply  defined. 

This  figure  fairly  illustrates  tbo  crowing  of  (he  pectoral  elements  which  is  commented 
npoD  in  g  641. 

The  figure  represents  the  condition  of  things  in  the  preparation  from  which  it  waj 
taken  ;  bat  in  some  respects,  especially  as  to  the  marked  subdivision  (if  the  caudul  divi- 
sion of  the  entopectorcUie  and  the  non-attachment  of  the  xiphi-humcraiie  to  the  xiphister- 
nnm,  it  hardly  indicates  the  usual  arrangement. 

Bones,  etc.— Carttfa^o— The  first  costicartilage  (Fig.  30,  49).— The  costal  end  of  this 
Just  appears  on  the  left  side. 

Clatietda  (§  422). — The  position  of  the  left  clavicle  is  nearly  inverted  with  respect  to 
its  normal  position,  on  account  of  the  reflection  of  the  clavicular  end  of  the  clavo-deltnideui. 
From  its  mesal  and  lateral  ends  are  strips  of  fascia  or  thin  ligaments  passing  respectively 
to  the  pnestemnm  and  to  tlie  muscles  u])on  tbo  scapula.  On  the  right  side  the  sternal  end 
of  the  clavicle  appears  near  the  cephalic  end  of  the  mesal  rapb('. 

CoMta  (Fig.  80X — Part  of  the  first  rib  api)cars  on  the  left  side. 

Epigastrium  (g  228). — The  name  is  written  across  this  region,  just  caudad  of  the  xiphi- 
sternum ;  the  space  was  vacated  by  the  removal  of  the  MM,  rectus,  ectdbUquus  and  otber 
constituents  of  the  abdominal  parietos. 

Troehin  (Fig.  80,  46,  ^  420).— This,  the  ''  lessor"  humeral  tuberosity,  appears  on  the 
left  between  the  humeral  end)  of  the  caudal  and  cephalic  divisions  of  the  entopectoralU. 

Xiphisteruum  (Fig.  49,  g  42G).— In  some  cases  the  xiphuhumeralU  is  attached  to  nearly 
ths  whole  length  of  the  narrower  ixirtion  of  this  last  sternal  segment. 

Muscles. — The  following  are  not  particularly  described  in  this  work  ;  sterno-hyoideus^ 
$temo4hyr(>ideu»,  ectoUiquuM  and  rectus.  The  thoracic  continuation  of  the  la^t  is  shown  in 
Fig.  73. 

Biceps  {%  691). — The  distal  part  of  this  ap])ears  on  both  sides.  On  the  loft  side  its  ten- 
don (tendo  bicipitis)  may  bo  seen  just  vcntrad  of  the  trochiii. 

Clato  deltoideus  (§  651). — The  right  is  but  slightly  displaced  ;  the  left  has  been  tran- 
sected and  reflected. 

Ciaro-mastfddeus  (§  625)  and  clavo-trapezim  (^,  615). — The  edjjes  of  the  clavicular  ends 
of  these  muscles  are  seen  on  the  right  side  of  tlu>  n(*ck. 

Dermo-humcraiis  (^  629). — On  the  left  side  a  fragment  of  this  is  seen  connected  with 
the  latissimus. 

Ectopectoralis,  Im.  ectalis  (§  649). — On  the  right  this  is  partly  hidden  by  the  cephalic 
division  of  the  pecto^ntebracfUalis  and  the  clavodeltoideun.  On  the  left  it  has  been  tran- 
sected very  near  the  meson,  and  the  humeral  portion  is  reflected. 

Ectopectoralis,  Im.  entalis,  dc.  c^ivdalia  (5$  60IJ). — Only  |)art  of  this  appears  on  th(^  right. 
The  humeral  portion  of  the  left  has  been  reflected,  and  part  of  it  removed  so  as  to  leave  it 
shorter  than  the  dv,  cephcUica, 

Ectopectoralis,  Im,  entalis,  dv.  cephnliea  {%  651). — On  the  right  it  is  entirely  hidden  by 
the  ectal  lamina ;  the  left  has  Ixn^n  treated  like  the  caudal  division,  excepting  that  the 
reflected  humeral  end  is  left  longer. 
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crosses  obliquely  the  subjacent  ectal  lamina  of  the  M.  ectopeUoralis 
(Fig.  72,  riglit  side),  and,  at  the  junction  of  the  proximal  and  middle 
thirds  of  the  brachium,  is  separated  by  only  a  slender  line  of  con- 
nective tissue  from  the  cephalic  division  of  the  pecte-aTUebrachialis. 
The  cephalic  border  is  the  direct  continuation  of  the  caudal  bor- 
der of  the  clavo-trapeziuSj  but  is  attached  quite  firmly  to  the  stax>ng 
fascia  covering  the  cephalic  surface  of  the  brachium.  The  muscle, 
with  the  clavicle  attached,  may  now  be  dissected  up  as  far  as  the 
ventral  border  of  the  antebrachium,  but  the  distal  half  of  the  cau- 
dal border  cannot  usually  be  separated  from  the  pecto-antebra/ihi' 
alls  without  cutting  libers.  The  examination  of  the  insertion  can 
be  made  more  easily  after  the  removal  of  some  other  muscles. 

§  638.  Origin. — As  stated  under  the  clavo-trapezius  (§  616),  the 
clavo-deltoideus^  viewed  from  its  ectal  surface,  is  apparently  the 
direct  continuation  of  that  muscle ;  the  two  are  really  separated  j 
only  by  the  transverse  raphe,  excepting  that  the  ental  layer  of  fibers 
of  the  clavO'deUoideus  arises  from  the  ventral  border  of  the  clavicle 
directly,  or — near  its  scapular  end — by  short  tendinous  fibers. 

Insertion. — At  the  ventral  border  of  the  antebrachium  the 
cephalic  border  of  this  muscle  is  firmly  connected  with  the  general 
antebrachial  fascia,  and,  at  8-10  mm.  from  the  ulna^  the  muscle 
joins  the  hrachialis  to  be  inserted  with  It,  by  a  flat  tendon,  upon 
rough  and  sometiinos  slightly  depressed  area  on  the  caudal  aspectH^  ^t 
of  the  ulna,  just  distad  of  the  greater  sigmoid  notch,  and  aboulft^  _jm{ 
midway  between  the  dorsal  and  ventral  borders.     See  §  693. 

Remark. — By  its  origin  this  muscle  ssema  to  be  a  member  of  the  deltoid  group  ot  ^izuf 
muscles,  but  its  insertion  associates  it,  functionally,  with  the  flexors  of  the  antebrachium 
When  the  clavicle  is  wholly  absent,  as  with  the  horse,  etc.,  the  MM,  davo-dekoideus,elaco 
trapezius  and  davo-mastiddeus  seem  to  form  a  single  muscle,  the  cephalo-humeraliS' 

§  639.  Explanation  of  Fig.  72. — Tlie  pectoralis  group  of  mns--^^ 
cles,  partly  dissected,  seen  from  the  ventral  aspect.  The  neck  iss  Js 
toward  the  observer.  The  right  and  left  of  the  figure  correspond  inz^cn 
position  with  the  right  and  left  of  the  observer  (§  56). 

Preparation. — Tlie  cat  is  dorsiciimbent,  resting  upon  the  righ^     t 

side  more  than  the  left.     The  figure  includes  the  thorax  and  cauda 1 

part  of  the  neck,  together  with  the  arms  to  a  little  distad  of  thi 
elbows.     The  arms  are  pulled  away  from  the  trunk  so  as  to  put  th 
pectoral  muscles  upon  the  stretch.     On  the  right  side,  the  borders 
of  the  muscles  have  been  defined  by  the  removal  of  the  fat  and  con- 
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xiective  tissue,  and  in  some  cases  the  ectal  layers  have  been  slightly 
<3isplaced.  On  the  left  the  divisions  of  the  ectopectoralis  and  pecto- 
antebrachialis  have  been  reflected,  cut  short  or  wholly  removed ; 
on  this  account  the  cephalic  part  of  the  mesal  or  interpectoral 
^aphe  is  drawn  dextrad  out  of  line  with  the  caudal  part,  giving 
SL  somewtiat  distorted  appearance  to  tlie  entire  figure.  The  raph6 
itself  is  too  sharply  defined. 

This  figure  fairly  illastrates  tbo  eromng  of  the  pectoral  elements  which  is  commented 
upon  in  g  641. 

The  figure  repfesents  the  condition  of  things  in  the  preparation  from  wliich  it  woj 
taken  ;  bat  in  some  respects,  especially  as  to  the  marked  subdivision  of  the  caudal  divi- 
sion  of  the  erUopeetoralie  and  the  non-attachment  of  the  xip/ii-humera^ie  to  the  xiphister- 
Tkum,  it  hardly  indicates  the  usual  arrangement. 

Bones,  ttc—CarUlago-^The  first  costicartilage  (Fig.  80,  49).— The  costal  end  of  this 
Just  appears  on  the  left  side. 

Ctaciettla  {%  422). — The  position  of  the  left  clavicle  is  nearly  inverted  with  respect  to 
its  normal  position,  on  account  of  tlie  reflection  of  the  clavicular  end  of  the  claw-dettoideui. 
From  its  mesal  and  lateral  ends  are  strips  of  fascia  or  thin  ligaments  passing  respectively 
to  the  prmtemum  and  to  the  muscles  u])on  the  scapula.  On  the  right  side  the  sternal  end 
of  the  clavicle  appears  near  the  cephalic  end  of  the  mesal  raphi'. 

Costa  (Fig.  80X — Part  of  the  first  rib  appears  on  the  left  side. 

Epigastrium  (g  228). — ^Tlie  name  is  written  across  this  region,  just  caudad  of  the  xiphi- 
sternum ;  the  space  was  vacated  by  the  removal  of  the  MM,  rectus,  eetobUquus  and  other 
constituents  of  the  abdominal  parietes. 

Trochin  (Fig.  80,  46,  g  420).— This,  the  ''  lesser"  humeral  tuberosity,  appears  on  the 
left  between  the  humeral  ends  of  the  caudal  and  cephalic  divisions  of  the  entopectortUis. 

Xiphisteruum  (Fig.  49,  ^  42G).— In  some  cases  the  xiphi-humenilis  is  attached  to  nearly 
the  whole  length  of  the  narrower  portion  of  this  last  stomal  segment. 

Muscles. — The  following  are  not  particularly  described  in  this  work  ;  sterno-hyoideus^ 
stenuUhyroideus,  ectoUiquus  and  rectus.  The  thoracic  continuation  of  the  last  is  sliuwn  in 
Fig.  7a 

Biceps  (§  691). — The  distal  part  of  this  ap]x;ars  on  both  sides.  On  the  loft  oidc  its  ten- 
don (tendo  bidpitis)  may  bo  seen  just  voutrad  of  the  trochin. 

Clavodeltoidcus  (g  651). — The  right  is  but  slightly  displaced  ;  the  loft  has  been  tran* 
sected  and  reflected. 

Clatsomastitideus  (§  623)  and  clava-trapezius  {^,  61. "i).— Tbo  edges  of  the  clavicular  ends 
of  these  muscles  are  seen  on  the  right  side  of  the  nt'ck. 

Dermo-humeralis  (g  629). — On  the  left  side  a  fragment  of  this  is  seen  connected  with 
the  latissimus. 

Eetopectoralis,  Im.  ectalis  (§  649). — On  the  right  this  is  partly  hidden  by  the  cephalic 
division  of  the  pecta-antdMrachialis  and  the  daro  deitoideus.  On  the  left  it  has  been  tran- 
sected very  near  the  meson,  and  the  humeral  portion  is  reflected. 

EctopeetoraUs,  Im.  entalis,  dv.  cnudali^  {^  653  >. — Only  part  of  this  appears  on  the  right. 
The  humeral  portion  of  the  left  has  been  reflected,  and  part  of  it  removed  so  as  to  leave  it 
shorter  than  the  dr.  eepha/ica, 

EcUipedcraUs,  Im.  entalis,  dc.  crphalica  (§  651). — On  the  right  it  is  entirely  hldd(>n  by 
the  ectal  lamina ;  the  left  has  been  treated  like  the  caudal  division,  excepting  that  the 
reflected  humeral  end  is  left  longer. 
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Sittvperlor/dii,  da.  aiudalii  (g  056). — Tbo  right  humeral  poctiuD  ia  liidden. 
was  BeparalilH  into  two  iliviaiaus,  

JiutopectoniUii,  dr.  crplialiea  (^  658).— On  the  right  Jittle  nf  Hiis  is  visible.     On  tE^I 
it  is  HJmost  wholly  cxpuseJ. 

i^ftroeWeori*  (g  1181).— TbB  left  la  entire,  imssing  from  tho  latimmut  lo  ihe  elbov, 
wlmro  It  1b  uaouAted  vrilli  tbe  peeto-aiUebracJuaiu.  Ua  the  rigki  eide  ia  seea  the  r«£e^nl 
diBUJbftlf. 


FiQ.  72,— Thh  PBCTORAijfl  Group  of  Mci80I.eb,  Partly  Disbected. 

Lnlitiimiit  (§  635).— A  fmprinent  of  the  right  is  visible.    The  left  baa  (he  ap^ 
of  passing  ect&d  of  ih^hierpt ;  In  renlity,  however,  most  of  it  pMBosenlad  at  tbsi 
nnd  whiit  Bppe&ra  to  be  tbe  omtiniuLtion  of  the  latiMimu*  Is  the  tendon  of  the  m 
ralu  which  passes  entad  of  the  caudal  division  of  the  entopeetoratit. 

Pteto-ant^iKhialU,  dr.  ftphalka  (|  846).  dv.  eaudnlis  (§  647).- These  are  Bbfnrnji 
on  the  right,  but  on  the  left  they  have  been  reiiioveJ  eTwpting  the  diatal  enda, 

Sttrno-matloideut  \%  6S3). — The  slemal  ends  of  both  are  ahowu,  including  tb^ 
raphe  formed  by  the  iaterdifptntion  of  their  Sbeis. 

Supinator  langiu  (^  690).— Part  of  this  appeore  on  \\w  rifi;ht. 

Snpranpinatus  (g  675).- ThiB  ia  more  fully  shown  in  Fig,  73,  74, 
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Trieep*  (gg  087-689).— The  eand*l  or  eeUl  Mpect  of  tbe  tnUArlctpt  kppemn  on  both ' 
liJes.  but  the  diTldioiiH  are  Dot  deSned. 

Siphi-haiatraiiM  (%  600). — Ou  tbe  right  tbe  atemtl  part  la  Bbown  but  not  nuned.  On 
ibe  left,  its  coarse  eut&d  of  the  enUipeetotviit  Is  indicated  b;  the  broken  lines,  mad  part  of 
its  htmu-nl  end  is  seen.  Usomlly  tUs  nnuKle  is  more  intimately  connected  with  the 
lipbiBLemum. 

PECTOBALIS  GRODP. 
§  640.  General  Remark.— Tbe  two  pectoral  mnscles  of  man, 
ectopectoralis,  "  pectoralis  major,"  and  entopectoralis,  "pectoralia 
minor,"  are  represented  in  tiie  cat  by  several  muscles  to  which 
Straiis-Dnrckheim  and  others  liave  applied  distinct  names.  Most 
of  these  divisions,  however,  may  be  rt-cognizcd  us  parts  of  two 
masses,  an  ectal  or  superficial,  ariaing  nearer  the  cephalic  end  of 
the  stenmrn,  and  extending  laterad  to  the  diapkysis  of  the  hnme- 
ms,  and  an  erUal  or  deej),  arising  from  the  caudal  part  of  the  ster- 
num, and  extending  lattTo-cepTialad  to  the  head  of  the  bone.  The 
former,  representing  the  ectopeciorulis,  tt-nds  to  subdivide  into 
superposed  laviincB ;  tiie  latter,  representing  the  entopectoralis, 
tends  rather  toward  a  division  into  parallel  fasciculi.  Sec  §  672, 
Humphrey,  E,  110,  and  Wilder,  30,  306. 

g  041.  Crotidng  iif  the  Pectoral  BUmtrttt.—'E.iQXai.Xng  tbe  M.  pretiMmtebraehiali*, 
which  is  inserted  upon  tba  anttbrachlum,  Ibu  pectoral  masD  may  be  rou};lily  di'srrtbed  as 
a  seriva  of  four  superposed  lamlnn  crussinff  one  anolber  in  sucb  a  waj  tliat  tlio  ttpkiilie  in 
origin  is  diiUU  in  initrtion,  while  the  e/iudai  in  origin  ia  proximal  in  inMeTtimi, 

Tlio  ectal  lamina  of  tbe  M.  rctoptetoratit  |,Fig.  Ti)  arises  from  the  pra^tvntum  and  ceph- 
alad  of  it,  and  is  inserted  upon  the  mlddlu  tbiid  of  tbe  bumerun,  Tlio  cnial  lamina,  an  a 
vh'jlu,  arises  tram  tbe  cephalic  third  of  tbe  sternum,  and  is  Inserted  ujuu  tbe  proximal 
three  finhs.  The  M.  entopftorilit,  as  s  ivbiilf,  arises  from  the  entire  mi'Bosiemani.  and  is 
inserted  upon  Ibo  proximal  third.  Finally,  the  M.  Hpki-hitmrrali^  srisea  from  or  near  the 
liphistemnm,  and  is  Inserli-d  apon  tbe  bcail  and  neck  of  tlie  hum'TUH. 

It  follows  from  this  orraagpnicnt  that  tbe  nencral  direction  of  the  liU're  of  tlie  first  por- 
tion is  nearly  transverw.' ;  that,  in  the  natural  attitudi'  of  the  ami,  for  a  |iart  of  ibelrcourae 
at  least,  the  fibera  of  the  Inst  portion  run  nearly  imrallel  ivltli  tbi^  meson  ;  while  tbe  direc- 
tions of  tbe  other  two  portions  are  Intcrmciliatc. 

A  somewhat  similar  relation  cTtsts  between  tbi'  1>vs  ilisrinctly  separable  rc([lons  of  the 
IiiiiDBn  Kioptctoralit  as  described  by  Gray  (A,  400)  and  Qiiain  (A,  I,  1D3). 

The  insertion  lines  of  the  two  laminic  of  tbe  fcloprcloriUit  are  nearly  parallel,  buc 
almost  meet  at  tbeir  distal  ends  (Flff.  (IS).  It  they  were  continuous,  they  mi([bt  be  de- 
scribed as  a  single  line  folded  upon  itself,  and  their  tendons  would  be  strictly  conipsrablo 
vdth  the  tendon  of  tbe  human  pectiira/i>  mnji/r  as  <lescribe<l  by  CIray  and  Quein. 

g  642.  The  PfCtoral  Coiiiplrrilg. — In  the  cat  lliere  may  be  rifopniin'cl  eiffht  or  nine 
elements  of  tbe  pectoral  mass,  more  or  less  inde]>endent  as  to  ori^rin  or  insert  ion  or  both. 
In  man,  the  M.  etUopfetoralvi  [P.  minur]  In  dlatinct,  nnd  the  -tf.  (Hopeelornlit  Lb  more  or 
less  readily  in  difierent  subjects  separable  into  two  or  three  portions,  whose  origins  and 
insertions,  bowerer,  are  nearly  or  quite  continuoua. 

It  may  be  said,  therefore,  that  tbe  provision  for  separate  and  independent  n 
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by  means  of  the  pectoral  muscles  is  twice  as  ^rreat  in  the  cat  as  in  man.  This  will  hard]/ 
surprise  those  who  have  watched  a  kitten  at  play,  or  a  cat  in  any  kind  of  yigoious  action. 
It  must  be  remembered,  however,  that  this  superior  complexity  of  the  muscles  acting  upon 
the  biachium,  and  thus  upon  the  limb  as  a  whole,  does  uot  confer  peculiar  powers  upon 
the  distal  segment,  and  no  one  would  regard  the  cat's  man  us  as  equal  to  that  of  man.  In 
the  quadruped,  the  specialization  is  proximal  and  the  distal  parts  are  relatively  simple ; 
with  the  bimanous  biped,  the  muscles  acting  upon  the  arm  as  a  whole  are  comparatively 
simple  and  in  what  may  be  regarded  as  a  generalized  condition,  but  the  projection  of  the 
brachium  from  the  thorax  confers  great  freedom  of  movement,  while  the  distal  muscles 
are  more  distinct  and  independent  than  in  the  cat. 

Those  who  are  disturbed  that  any  parts  of  a  cat  should  be  described  as  more  complex 
than  the  corresponding  human  organs  should  compare  the  stomach  and  brain  of  man  with 
the  same  parts  of  the  pig,  sheep  and  |x>rpoisa 

§  643.  Caution. — Excepting  the  muscles  especially  related  to 
the  vertebral  column,  there  are  probably  none  more  difficult  of  dis- 
section  than  the  pectorales.  This  is  due  in  part  to  the  number  and 
extent  of  the  individual  variations  which  have  so  far  made  it  impos- 
sible to  provide  directions  to  meet  all  cases,  but  chiefly  to  the 
intrinsic  complexity  of  superposition  and  attachment. 

The  student  should  proceed  with  great  caution,  follow  the  direc- 
tions and  descriptions  as  closely  as  possible,  repeat  the  dissection 
upon  the  opposite  side,  and  make  careful  notes  and  drawings  of  all 
peculiarities. 

§  644.  Exposure. — As  with  the  trapezius  group,  it  is  usually 
more  convenient  to  expose  all  of  the  pectorales  by  lifting  a  single 
flap  of  skin. 

Connect  the  antebrachial  end  of  the  incision  made  in  exposing 
the  clacO'deltoideus  with  the  free  border  of  skin  left  in  exposing  the 
dermo-hnmeraUs  and  latissimus^  or  with  the  epigastrium  (Pig.  72). 
Begin  witli  tlie  skin  already  raised  from  the  ventral  aspect  of  the 
brachium,  and  reflect  the  flap  just  circumscribed  across  the  ventri- 
meson.  To  cut  as  nearly  as  possible  in  the  direction  of  the  fibers, 
the  flap  may  be  grasped  at  first  by  the  angle  near  the  shoulder,  but 
later  by  its  caudal  margin.  Great  care  must  be  taken  to  avoid 
injuring  the  subjacent  muscles. 

M.  PEOTO-ANTEBRACHIALIS. 

§  G45.  Synonymy. — *'  Pecto-aniehrachial**  S.-D.,  A,  II,  352  ;  "  stemo-aponeurotique," 
Ch.,  A,  247  ;  sterno-aponeurotieiLs,  Ch.  (FL),  A,  232  ;  part  of  "  pectoralis,  part  /,"  Miv.,  B, 
146 ;  not  normally  represented  in  man. 

Figures. — Ectal  aspect  of  both  divisions  (72,  right  side  ;  distal  ends  (72,  left  side). 

General  Description. — In  two  divisions,  cephalic  and  caudal^ 
from  the  median  rapTie  at  the  prcesternum  and  3d  mesosterneher' 
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respectirely,  to  the  dorsal  horder  of  the  antebracMum  near  the 
dhow. 

Poatnre. — Dorsicnmbent,  the  head  toward  the  dissector ;  a  block 
under  the  shoulders  so  that  the  head  and  neck  hang  down. 

§  646.  Dv.  Oephalica. — Diiseotion. — ^The  cephalic  border  has 
been  indicated  during  the  dissection  of  the  clavo-deltoideus,  to 
which  it  is  attached  excepting  at  the  ends.  Trace  it  for  2-3  cm. 
both  ways  from  the  middle.  Then  feel  upon  the  meson,  abont 
3  cm.  from  the  tip  of  the  prffistemum,  for  the  elevation  corresponding 
with  the  first  sternal  node,  or  for  the  attachment  thereto  of  the  sec- 
ond costicartitages.  Laterad  from  that  point  runs  a  white  line, 
which  marlu  tlie  caudal  margin  of  ttie  muscle.  Toward  this  line 
dissect  up  tlie  musclu  from  its  cephalic  border,  at  about  the  mid- 
dle of  the  lengtli  of  the  latter,  and  transect. 

In  reflecting  the  mesal  part  of  the  muscle,  note  its  close  attach- 
ment to  the  subjacent  eciopectoralis,  and  that  it  joins  its  platetrope 
by  a  median  raphe.  Tiie  distal  part  of  the  muscle  is  much  more 
easily  separable  from  the  subjacent  muscle,  but,  about  1  cm.  ven- 
trad  of  the  level  of  the  antebrachium,  its  caudal  border  is  joined 
by  the  caudal  division  of  the  muscle.  At  tliis  point  the  muscular 
fibers  of  both  divisions  are  replaced  by  tendinous  fibers. 

The  tendon  thus  formed  seems  to  be  continnous  with  the  general 
antebrachial  fascia,  Ijut,  if  tliis  fascia  be  dividL-d  along  a  line  cor- 
responding with  the  cephalic  border  of  the  muscle,  tlie  tendon  may 
\)e  trace^  across  tlie  caudal  surface  of  tlie  antebrachiiim  and  found 
to  terminate  upon  the  dorsal  aspcKit  of  the  ulna.  The  examination 
of  the  details  of  the  insertion  may  be  deferred  until  after  the  dissec- 
tion of  the  caudal  division. 

Origin.— From  a  median  raph6  common  to  it  and  its  platetrope, 
and  extending  the  whole  length  of  the  pnestemnm,  excepting, 
sometimes,  its  caudal  or  cephalic  1-2  mm. 

Zmertlon. — By  tendinous  fibers  along  tlie  distal  third  of  the 
oblique  caudal  border  of  the  subcutaneous  surface  near  the  proxi- 
mal end  of  the  dorsal  a8X)Pct  of  tlie  ulna.  Tlie  cephalic  border  of  the 
tendon  is  closely  attachcMi  for  part  of  its  length  to  the  caudal  border 
of  the  clavo-deUoideus,  and  its  caudal  border  is  continuous  with  the 
fibers  forming  the  tendon  of  the  caudal  division  of  the  muscle. 

§  647.  I>7.   Oaudalia.  — Poiture    and   Ezpoaore  as  with    the 

^nnhnlii*  fliiriainn        Tho  mr\af•^o  is  varv  alan/lop  ami    iilnaotir  n H-diiVibH 
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to  the  neighboring  muscles,  so  that  its  isolation  is  not  always  easy. 
Sometimes  it  is  absent  altogether. 

Dissection. — ^The  distal  part  of  the  cephalic  border  has  been 
indicated  as  united  with  the  caudal  border  of  the  cephalic  division. 
It  is  here  1.5-3  mm.  wide,  but  widens  gradually  as  it  crosses  the 
axilla  and  nears  the  meson. 

At  3-5  cm.  from  the  meson,  it  leaves  the  border  of  the  cephalic 
division,  and  becomes  attached  with  equal  closeness  to  the  caudal 
border  of  the  ental  lamina  of  the  ectopectoralis^  which  it  accomi)a- 
nies,  until  it  reaches  the  meson  at  the  3d  mesostemeber,  about  the 
middle  of  the  length  of  the  sternum,  exclusive  of  the  xiphistemum. 

§  648.  Origin. — By  very  short  tendinous  fibers,  from  the  meson 
of  the  3d  or  4th  mesostemeber,  just  caudad  of  the  origin  of  the  ental 
layer  of  the  ectopectoralis.  Sometimes  the  origin  on  one  side  is 
just  caudad  of  that  on  the  other.  At  the  meson  its  width  is  10-15 
mm.,  but  it  narrows  greatly  toward  the  distal  end.  The  caudal 
border  of  the  distal  end  is  connected  with  the  epitrochlearis. 

M.  ECTOPECTORALIS. 

§  649.  Synonymy.— The  human  pectoraUs  major,  G.,  A,  899 ;  Q.,  A,  11, 193  ;  "  large 
pectoral:*  S.-D.,  A,  I,  342. 

Exposure. — By  the  reflection  of  the  MM.  claw  deltoideits  and  pecto-antebracJiialU. 

LAMINA    BCTALI8. 

Synonymy. — "  Le  premier  chefdu  large  pectoral,**  S.-D.,  A,  I,  843  ;  peetoralis,  part  ^, 
{in  paH\  Miv.,  B,  146. 

Figures. — Part  of  ectal  aspect  (72,  right  side) ;  ental  aspect  of  humeral  end  (72,  left 
side) ;  insertion  line  (68, 69). 

General  Description. — Wide,  tseniate,  from  the  dorsimeson^  at 
and  cephalad  of  the  prcBsternum^  to  the  middle  tJiird  of  the  ventral 
border  of  the  humerus. 

Dissection. — The  caudal  border  extends  almost  directly  laterad 
from  the  presterno-mesosternal  node^  where  its  mesal  end  underlies 
the  mesal  end  of  the  caudal  border  of  the  cephalic  division  of  the 
M.  pecio-antebracJiialis,     Lift  it  with  great  care  at  about  the  middle. 

The  cephalic  border  lies  nearly  parallel  with  the  caudal,  at  a 
distance  of  2-3  cm.,  and  extends  almost  directly  laterad  from  the 
point  where  the  caudal  end  of  the  sterno-mastoideus  (Fig.  72)  passes 
entad  of  the  pectoral  mass.  In  well-injected  specimens  this  border 
is  indicated,  at  about  the  middle  of  its  length,  by  the  disappear- 
ance, entad  of  it,  of  an  artery  which  has  emerged  from  the  thoraiz: 
and  curved  over  the  cephalic  border  of  the  pectoral  mass. 
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Lift  the  cephalic  border  at  its  middle  and  relax  the  parts  so  as  to 
permit  dissecdoa  entad  of  the  mnecle  from  one  border  to  the  other ; 
then  transect. 

Id  reflecting  the  mesal  end  of  the  mnscle,  cat  an  artery  and 
nerre  which  emei^  from  the  anhjacent  erUal  layer,  and  note  that, 
near  the  meson,  the  cephalic  border  curves  cephalad.  The  ental 
surface  of  the  lateral  part  of  the  mnscle  is  often  so  closely  joined 
with  the  subjacent  muscle  that  there  is  danger  of  cutting  fibers. 
The  tracer  should  be  used  in  tearing  the  connectiye  tissue  until  the 
bone  is  reached. 

%  660.  Origin. — From  a  median  raphe  common  to  it  and  its 
platetrope  ;  the  caudal  half  or  three  fifths  of  tlie  raphe  is  attached 
to  the  prestemal  keel,  tlie  remainder  is  continuous  with  the  line  of 
union  of  the  caudal  portion  of  the  MM.  sterno-mastotdei. 

Zniertlon. — ^The  middle  of  the  length  of  the  line  of  insertion  cor- 
responds closely  with  the  middle  of  the  length  of  the  humerus,  but 
the  insertion  includes  ratlier  more  ttian  a  third  of  tlie  length  of  tlie 
bone.  Its  distal  end  is  almost  in  line  with  the  middle  of  the  distal 
end  of  the  bone,  but  its  proximal  end  is  nearly  midway  between 
the  ventral  and  cephalic  aspects.  The  caudal  border  of  tiie  line  of 
insertion  is  well  defined,  but  tlie  cephalic  is  not  so  clearly  separable 
from  tlie  iosertions  of  the  spino-deltoideus  and  bracliialis,  and  a 
strong  fascia  sometimea  e.^tends  proximad  from  the  border  of  the 
muscle  toward  the  trocliiter. 

t^UINA   EHTALIH.    OV.    CEPHALICA. 

§  6S1,  Synonymy, — "  [^  ueoad  ditf  du  large  ptctoral.  »a  pirtie  nnUHeure,"  B.-D., 
A,  II,  843  ;  }irftorali»,  part  S.  -  mbfUttieular  part."  Sliv.,  B.  147. 

Figures. — Sterntl  eotl  <T3,  loft  sido) ;  humoral  end.  rpSecicd  iTi,  \e!\  side) ;  iDSortioD 
are*  (W,  83). 

Oeneral  Deicription.— Narrower  and  thicker  than  the  ectal 
layer;  15-18  mm.  wide;  from  the  prastemum  and  rapTie  to  the 
proximal  fourth  of  the  cephalic  sid^  of  the  humerus. 

Diueotion. — The  artery  and  nfrvc  mentioned  (g  049)  as  passing 
from  the  ental  to  the  ectal  layer  of  the  eofopecioralis  usually  pene- 
trate the  former  tlirongh  a  narrow  inten-al  about  one  tliird  of  the 
distance  from  the  meson  to  tlie  humerus.  Tiiis  interval  upually 
marks  the  line  of  separation  between  the  cephalic  and  caudal  divi- 
sion of  the  ental  lamina  of  the  ectopectoralis.  Mesad  of  tlie  inter- 
val, the  plane  of  separation  is  at  a  right  angle  with  the  surface  of 
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the  muscle,  but  laterad  of  it  the  plane  becomes  oblique,  with  a 
dorso-cephalic  direction  which  is  more  marked  nearer  the  humerus. 
Transect  by  an  ecto-ental  incision  opposite  the  artery. 

In  reflecting  the  sternal  part,  note  the  close  union  of  the  ental 
sur&ce  near  the  meson  with  the  ectal  surface  of  the  sterno-mastoi' 
deus.  In  reflecting  the  humeral  part,  note  that,  excepting  at  the 
caudal  border,  the  muscular  fibers  cease  along  the  ventral  maigin 
of  the  trochiter. 

§  652.  Origin.— The  caudal  two  thirds  is  firom  the  lateral  sur- 
face of  the  prsBstemum  cephalad  of  the  attachment  of  the  first  costi- 
cartilage  ;  the  cephalic  third  from  the  median  raphe  and  from  the 
ectal  surface  of  the  sterno-mastoideus. 

Insertion. — Along  a  curved  line  upon  the  cephalic  surface  of  the 
proximal  fourth  or  fifth  of  the  humerus  (Fig.  68,  69).  The  line  of 
insertion  begins  S-4  mm.  proximad  of  the  proximal  end  of  the  inser- 
tion of  the  ectal  lamina^  and  sometimes  very  slightly  ventrad  of  it 
The  distal  two  thirds  of  the  line  extend  dorso-proximad  to  a  x>oint 
just  ventrad  of  the  slight  elevation  {T^cl.  micostaXe,  see  M.  mica- 
stalts\  distad  of  the  Fs.  trochiteriana  (Fig.  45,  B),  where  it  usually 
turns  slightly  ventrad  so  that  the  proximal  third  forms  an  angle  of 
20-30  degrees  with  the  rest.  The  line  ceases  about  8  mm.  from  the 
proximal  border  of  the  trochiter  at  the  edge  of  the  insertion  of  the 
M.  supraspinatus. 

LAMINA  BNTALI8,  DV.   CAUDALI8. 

§  653.  Synonymy. — **Z«  second  clief  dti  large  pectoral,  sa  partie  posterieure"  S.-D., 
A,  II,  343  ;  pcctoralis,  part  2  (in  part),  Miv.,  B,  146. 

Figures. — Part  of  ectal  aspect  (71,  right  side) ;  humeral  end,  reflected  (72,  left  fidde)  ; 
insertion  line  (69). 

General  Description.— The  widest  and  longest  portion  of  the 
ectopectoralis^  excluding  of  course  the  pecto-antehrdcMalis ;  from 
the  cephalic  part  of  the  sternum  to  the  second  and  third  fifths  of 
the  ventral  border  of  the  humerus. 

Dissection. — The  cephalic  border  has  been  indicated  during  the 
dissection  of  the  cephalic  division,  and  the  caudal  border  during  the 
dissection  of  the  caudal  division  of  the  pecto-antebrachialis.  lift 
both  borders,  but  dissect  up  the  middle  of  the  muscle  from  the 
cephalic  toward  the  caudal  border,  using  the  tracer  and  the  handle 
of  the  scalpel  so  as  to  avoid  cutting  the  subjacent  muscles ;  then 
transect,  and  reflect  both  ends  until  bone  is  reached. 
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g  654.  OrigliL. — By  fleshy  fibers,  from  the  lateral  border  of  the 
prestemal  keel,  and  from  the  fi/rst  niesoaterneber  and  pari  qf  the 
second,  thns  filling  the  interral  between  the  origin  of  the  cephalic 
diviaiun  and  that  of  the  pecio^TUebrachialis,  do.  caudalis. 

Jaavrtiaa. — Along  a  line  occupying,  approximately,  the  second 
and  third  fifths  of  the  veDtral  border  of  the  hamems,  thna  ventrad 
of  the  lines  of  insertion  of  the  cephalic  division,  and  of  the  ectal 
lamina.  The  insertioD  is  somewhat  variable  in  detail,  bat  a  nmpte 
form  is  the  following:  The  cephalic  half  continaes  fieshy  to  the 
bone,  while  the  candal  half  is  inserted  by  a  thin  tendon  3-7  mm. 
long.  The  proximal  end  of  the  line  of  insertion  is  nearly  opposite, 
bnt  3-3  mm.  ventrad  of,  the  distal  end  of  the  line  of  insertion  of  the 
cephalic  division,  and  the  distal  end  is  close  to  the  distal  end  of  the 
line  of  insertion  of  the  ectal  lamina. 

M.  EXTOPECTOKALIB. 

g  65S.  Remark. — The  nm^nder  of  the  pnctoral  moM  forms  at  least  three  dlvlslotis 
wUch  ftie  Buffldentlj  dlittnct  in  origin  or  intertion  to  warrant  wparate  deKripliooa.  but 
irhldi,  perbapa,  are  all  parts  of  what  ma;  be  regarded  aa  a  large  repreaentatlve  of  tba 
''peetoraUt  minor"  of  man  (g  BT3). 

Theae  mmoular  dlvbdona  are  vorj  Tarlable  In  number,  form,  connection  with  eacb  other 
and  OMeona  attaebmeut.  In  respect  lo  liie  there  are  marked  differencea  between  lodivid- 
nals  1  in  young  or  feeble  cats,  the  masMS  ma;  he  not  onl;  tliln,  but  more  or  IcH  subdivided, 
white  Is  adnlt  or  robuat  anlmala,  thej  are  sometlmca  almost  contianoui  with  each  other. 

Exponire. — So  mnch  as  was  not  concealed  by  the  M.  ectopecto- 
ralU  is  covered  by  a  dense  layer  of  connective  tissue  which  must 
be  removed. 

Dv.  cArDAua. 

%  SS6.  STnoa^mjr. — "Lt  premier  ehtf  du  grand  ptetoral,"  S..D.,  A,  II,  341 ;  peetoratit, 
part  3  (in  part),  MIt.,  B,  147. 

Fignres. — The  ectal  aspect  (73,  both  sides);  humoral  end,  reflected  (78)  ;  insertion 
line  (Oft,  70). 

Oeneral  Description. — A  thick  band,  from  the  6th  mesosteme- 
her  and  sometimes  the  xiphisternum  to  the  proximal  Tialf  or  two 
fifths  of  the  'central  border  of  the  humeral  diaphysis. 

Dlsaeotion. — ^The  line  of  separation  between  the  cephalic  and 
candal  divisions  is  about  midway  of  the  width  of  the  whole  mass, 
at  about  3  cm.  from  the  humerus ;  it  coincides  nearly  with  a  line 
drawn  from  the  surgical  neck  of  the  bone  in  the  direction  of  the 
fibers  of  the  muscle.  The  degree  of  separation  varies  greatly,  and 
16 
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sometimes  one  or  both  of  the  divisions  show  signs  of  subdivisioD. 
In  the  specimen  figured  (Pig.  72),  the  cephalic  division  presents  two 
well-marked  subdivisions. 

Near  the  humerus  the  interval  between  the  two  divisions  is 
usually  wide,  but  toward  the  sternum  the  cephalic  border  of  the 
caudal  overlaps  the  caudal  border  of  the  cephalic  division,  and 
sometimes  their  separation  cannot  be  effected  without  cutting  fibers. 
At  the  sternum,  however,  the  overlapping  sometimes  hardly  exists. 

The  caudal  border  has  been  exposed  during  the  dissection  of  the 
latissimus  and  derTno-humeraZis^  whose  humeral  ends  are  connected 
with  this  muscle  at  the  bicipital  arch  (Fig.  73) ;  but  the  sternal  half 
of  this  border  is  closely  united  with  the  cephalic  border  of  the 
adphi'huTneralis,  which  it  overlies  in  its  humeral  half.  The  xiphi- 
humeralis  may  be  recognized  by  its  loose  and  wide  origin  at  the 
epigastrium.  Carefully  disengage  the  two  muscles  at  their  crossing, 
then  transect  the  caudal  division  of  the  entopectoralis. 

%  657.  Origin. — By  fleshy  or  short  tendinous  fibers  from  the 
border  of  the  last  2  or  3  mesosternebrse,  and  sometimes  from  the 
cephalic  part  of  the  xiphistemum,  and  from  the  intervening  nodes. 

Insertion. — Variable  and  complex,  and  not  easily  described, 
excepting  in  connection  with  the  other  elements  of  the  bicipital  arch. 
At  about  3  cm.  from  its  attachments  to  the  ventral  border  of  the 
humerus  the  caudal  border  is  connected  with  the  laiissimus^  and  its 
ental  aspect,  along  an  oblique  line  passing  proximo-cephalad,  is 
sometimes  united  with  the  thin  tendon  of  the  xipJii-huTneraZis,  For 
the  sake  of  distinctness,  this  union  may  be  severed  close  to  the 
ental  surface,  some  fasciae  passing  from  the  caudal  border  of  the 
tendon  to  the  surface  of  the  M.  biceps  may  be  removed,  and  the 
extent  of  the  true  insertion  may  be  seen  more  distinctly. 

Like  that  of  the  caudal  division  of  the  ental  layer  of  the  ecto- 
pectoraliSy  the  insertion  is  partly  muscular  and  partly  tendinous. 
The  line  of  attachment  is  about  3  cm.  long,  and  extends  from  the 
base  of  the  trochiter  along  the  ventral  border  of  the  humerus  to  a 
point  near  tlie  junction  of  the  second  and  middle  fifths  of  the  length 
of  the  whole  bone,  and  opposite  the  junction  of  the  muscular  and 
tendinous  parts  of  the  insertion  of  the  caudal  division  of  the  ental 
lamina  of  the  ectopectoralis.  The  proximal  third  or  two  fifths  of  the 
insertion  is  fleshy,  the  rest  is  a  thin  tendon  about  1  cm.  long. 


M.    SSTQPSCTOBALI8, 


DT.  CEPBAUCA. 


g  nS.  Sjnonjiny.— "  Acm^^raeiUterMR,"  S.-D.,  A,  II,  887  ;  peetoralit,  part  S  (in 
pdftX  Hir.,  B,  147. 

Figwes.— Ectal  BBpect  (73,  left  ildo);  humen]  end,  R4ccted(73);  insertion  area  (66, 
00,70). 

General  DenriptioB. — A  thick  band,  mach  widened  at  the 
steraum ;  from  all  the  mesostem^ce,  excepting  the  first  and  sixth 
— or Jifth  aJid  sixth — and  from  the  intervening  and  termijial  Jiodes, 
to  the  head  qf  the  humerus. 

XSKpomire. — Both  borders  have  been  exposed,  the  cephalic  by 
the  reflection  of  the  ectopecioralis,  the  caudal  by  the  reflection  of 
the  caudal  division  of  the  eviopecloraUs. 

DlMMctlon. — The  humeral  end  must  be  reflected  with  great  care, 
and  the  preliminary  examination  should  be  made  with  the  tracer 
rather  than  with  the  scalpel.  Particular  pains  should  be  taken  to 
avoid  cutting  or  breaking  a  slender  tendon  which  sometimes  extends 
from  the  cephalic  border,  close  to  the  humerus,  to  the  coracoid 
process  of  the  scapula  (Fig.  73,  7h.  x.). 

The  ectal  fibers  of  the  muscle  cease  at  the  supraspinatus,  and 
Beem  to  be  inserted  upon  it,  but  the  coracoid  margin  of  tlie  latter 
mnscle  may  be  dissected  up  for  1-5  mm. ;  there  will  be  exposed 
a  tendinous  continuation  of  the  entopectoralis,  wliich.  as  to  its 
cephalic  half,  cannot  be  separated  fivrther  from  the  tendon  of  the 
supraspinatus  without  cutting  the  tendinous  fibers. 

§  6o9.  Ziuertion.— At  the  border  of  the  overlapping  supraspi- 
natus the  fleshy  part  of  the  present  muscle  is  replaf^d  by  a  tendon 
which  is  attached  to  the  caudal  aspect  of  tlie  tr<>chiU-r,  mid  along  its 
ventral  border ;  this  attachment  is  in  line  with  the  insertion  of  the 
caudal  division,  and  terminates  1-2  mm.  fn)m  its  proximal  end. 
The  caudal  half  or  third  of  this  tendon  is  thin  ;  tlie  rest  is  thick  and 
fosed  with  the  ental  surface  of  the  tt'iidon  of  the  supraspinatus  so 
that  the  respective  areas  of  attacliment  can  be  ascertained  only 
approximately.  The  latter  muscle,  however,  is  on  the  ectal  side, 
and  occupies  the  crest  and  cephalic  aspect  of  the  trochiter. 

In  addition  to  the  tendon  of  direct  insertion,  a  slender  band 
sometimes  extends  fi«m  the  cephalic  border,  just  at  the  junction  of 
the  mnscle  and  the  tendon,  and  is  attached  to  the  border  of  the 
coracoid  process  between  its  tip  and  the  prominent  coracoid  lip  of 
the  glenoid  fossa.    This  tendon  probably  represents  the  coracoid 
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sometimes  one  or  both  of  the  divisions  show  signs  of  subdivisioD. 
In  the  specimen  figured  (Pig.  72),  the  cephalic  division  presents  two 
well-marked  subdivisions. 

Near  the  humerus  the  interval  between  the  two  divisions  is 
usually  wide,  but  toward  the  sternum  the  cephalic  border  of  the 
caudal  overlaps  the  caudal  border  of  the  cephalic  division,  and 
sometimes  their  sex)aration  cannot  be  effected  without  cutting  fibers. 
At  the  sternum,  however,  the  overlapping  sometimes  hardly  exists. 

The  caudal  border  has  been  exposed  during  the  dissection  of  the 
latissimtis  and  derino-huTneraliSj  whose  humeral  ends  are  connected 
with  this  muscle  at  the  bicipital  arch  (Fig.  73) ;  but  the  sternal  half 
of  this  border  is  closely  united  with  the  cephalic  border  of  the 
xiphi'humeralis^  which  it  overlies  in  its  humeral  half.  The  xiphi- 
humeralis  may  be  recognized  by  its  loose  and  wide  origin  at  the 
epigastrium.  Carefully  disengage  the  two  muscles  at  their  crossing, 
then  transect  the  caudal  division  of  the  entopectoralis. 

%  657.  Origin. — By  fleshy  or  short  tendinous  fibers  from  the 
border  of  the  last  2  or  3  mesostemebrse,  and  sometimes  from  the 
cephalic  part  of  the  xiphistemum,  and  from  the  intervening  nodes. 

Insertion. — ^Variable  and  complex,  and  not  easily  described, 
excepting  in  connection  witli  the  other  elements  of  the  bicipital  arch. 
At  about  3  cm.  from  its  attachments  to  the  ventral  border  of  the 
humerus  the  caudal  border  is  connected  with  the  latissimus^  and  its 
ental  aspect,  along  an  oblique  line  passing  proximo-cephalad,  is 
sometimes  united  with  the  thin  tendon  of  the  xiphi-huTneralis,  For 
the  sake  of  distinctness,  this  union  may  be  severed  close  to  the 
ental  surface,  some  fasciae  passing  from  the  caudal  border  of  the 
tendon  to  the  surface  of  the  M.  biceps  may  be  removed,  and  the 
extent  of  the  true  insertion  may  be  seen  more  distinctly. 

Like  that  of  the  caudal  division  of  the  ental  layer  of  the  ecto- 
pectoraliSy  tlie  insertion  is  partly  muscular  and  partly  tendinous. 
The  line  of  attachment  is  about  3  cm.  long,  and  extends  from  the 
base  of  the  trochiter  along  the  ventral  border  of  the  humerus  to  a 
point  near  tlie  junction  of  the  second  and  middle  fifths  of  the  length 
of  the  whole  bone,  and  opposite  the  junction  of  the  muscular  and 
tendinous  parts  of  the  insertion  of  the  caudal  division  of  the  ental 
lamina  of  tlie  ectopectoralis.  The  proximal  third  or  two  fifths  of  the 
insertion  is  fleshy,  the  rest  is  a  thin  tendon  about  1  cm.  long. 


jr.    BlfTOPBCTORALIS. 


DT.  CKPHALIOA. 


%  868.  Sjaoajtaj.—" 8ttmo4n>eKUerUn."  8.  D,,  A,  II,  887  ;  peetorali*,  part  3  (in 
part),it\T.,B.  147. 

Figures.— Edkl  aspect  (73,  left  lido);  humeral  eod,  reflected  (73) ;  insertion  arck(66, 

General  DeflcriptioB. — A  thick  band,  much  wideoed  at  the 
Btemnm ;  from  all  the  mesosternebra,  exciting  the  first  and  sisiTi 
— OT  fifth  and  *ixtt— and  from  the  intervening  and  terminal  nodes, 
to  the  head  qf  the  humerus. 

Exponire. — Both  borders  have  been  exposed,  the  cephalic  by 
the  reflection  of  the  ectopectoralis,  the  candal  by  the  reflectioQ  of 
the  candal  division  of  the  etUopectoralis. 

DiHeotiaa. — The  hnmerat  end  must  be  reflected  with  great  care, 
and  the  preliminary  examination  should  be  made  with  the  tracer 
rather  than  with  the  scalpel.  Particular  pains  should  be  taken  to 
avoid  cutting  or  breaking  a  slender  tendon  which  sometimes  extends 
from  the  cephalic  border,  close  to  the  humerus,  to  the  coracoid 
process  of  the  scapula  (Fig.  73,  Tn.  a;.). 

The  ectol  fibers  of  the  muscle  cease  at  the  supraspinaiiis,  and 
seem  to  be  inserted  upon  it,  but  the  coracoid  margin  of  tlie  latter 
muscle  may  be  dissected  up  for  1-5  mm. ;  there  will  be  exposed 
a  tendinous  continuation  of  the  entopectoralis,  wIiicL,  as  to  its 
cephalic  half,  cannot  be  separated  fiirther  from  the  t*;'ndon  of  the 
supraspinatua  without  cutting  the  tendinous  fibers. 

g  659,  Iiuertion. — At  the  border  of  tlie  overlapping  supraspi- 
natus  the  fleshy  part  of  the  present  muscle  is  replaced  by  a  tendon 
which  is  attached  to  the  caudal  aspect  of  the  trochitcr,  and  along  its 
ventral  border ;  this  attachment  is  in  line  with  the  insertion  of  the 
caudal  division,  and  terminates  1-2  mm.  fn>m  its  proximal  end. 
The  candal  half  or  tlitrd  of  this  tendon  is  tliin  ;  the  rest  is  thick  and 
fused  with  the  ental  surface  of  the  tendon  of  the  supraspinatns  so 
that  the  respective  areas  of  attachment  can  be  ascertained  only 
approximately.  The  latter  muscle,  liowever,  is  on  the  ectal  side, 
and  occupies  the  crest  and  cephalic  aspect  of  the  trochiter. 

In  addition  to  the  tendon  of  direct  insertion,  a  slender  band 
eotnetimes  extends  frtim  the  cephalic  border,  just  at  the  junction  of 
the  muscle  and  the  tendon,  and  is  attached  to  the  border  of  the 
coracoid  process  between  its  tip  and  the  prominent  coracoid  lip  of 
the  glenoid  fossa.    This  tendon  probably  represents  the  coracoid 
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insertion  of  the  entire  entopectoralis  in  some  monkeys  and — moie 
commonly — in  man.  As  to  the  frequency  of  the  hnmeral  insertion 
of  the  human  M.  entqpectoralis,  see  Macalister,  Proc.  Roy.  Irish 
Acad.,  X,  142. 

M.  XIPHI-HDMERALIS. 

§  660.  Sjrnonymy.— "  Le  second  chefdu  grand  peetorftl"  S.-D.,  A,  II,  841 ;  peetoraUs, 
part  4,  Miv.,  B,  147. 

Figures. — Part  of  ectal  aspect  (72) ;  hamera]  end,  reflected  (78) ;  insertion  spots  (60). 


K — By  the  reflection  of  the  other  portions  of  the  pec- 
toral mass. 

General  Description. — ^The  longest  and  most  slender  member 
of  the  pectoralis  group ;  from  the  Toedian  raphe  at  the  epigastrium 
to  the  proximal  end  of  the  humerus.  The  length  of  the  cephalic 
border  is  sometimes  20  cm.,  while  the  width  at  the  middle  is  only 
4  mm. 

m 

Dissection  and  Origin. — ^The  caudal  border  was  exposed  during 
the  dissection  of  the  MM.  latissimus  and  dermo-humeralis ;  the 
cephalic  border  during  the  dissection  of  the  caudal  division  of  the 
M.  erdopectoralis.    Transect  the  muscle  near  the  middle. 

In  reflecting  the  proximal  part,  note  that,  1-2  cm.  from  the 
meson,  the  loose  connective  tissue  between  it  and  the  thoracic  parie- 
tes  is  sometimes  replaced  by  a  firm  tendinous  attachment  to  the  8th 
costal  cartilage  and  to  the  fascia  covering  the  M.  rectus  ;  the  mus- 
cular fibers  cease  at  about  the  same  point,  and  the  thin,  wide  tendon 
is  connected  with  its  platetrope  by  a  median  raph6,  the  position  of 
which,  as  regards  the  xiphistemum,  is  quite  variable. 

§  661.  Insertion. — The  humeral  connections  are  complex  and 
variable.    In  passing  the  laiissimuSy  it  is  usually  connected,  by 
tendinous  fibers,  with  the  ental  surface  of  that  muscle,  then,  indi- 
rectly, with  the  entopectoralis  and  the  other  elements  of  the  bicipital 
arch.    Just  beyond  this  connection  the  narrow  muscle  is  replaced 
by  a  tendon  which  usually  widens  as  it  nears  the  humerus.     In  the 
broad  sheet  so  formed  may  usually  be  detected  three  more  or  less 
distinct  bands  with  attachments  as  follows  (Fig.  66,  71,  73):  (A) 
upon  the  bicipital  border  of  the  trochin,  just  cephalad  of  the  inser- 
tion of  the  M.  subscapularis  ;  (B)  and  (C)  just  caudad  of  the  inser- 
tions of  the  cephalic  and  caudal  divisions  of  the  entopectoralis.   As 
a  whole,  therefore,  the  tendon  spans  the  bicipital  groove. 


BICIPITAL   ABCS. 


ABCUS  BICIPITALIS— THE  BICIPITAL  ABCH  (Fig.  78). 

§  662.  This  name  is  given  to  the  tendinous  arch  through  which 
passes  the  M.  biceps  (Fig.  73,  76).  In  man,  normally,  the  ectopecto- 
ralii  passes  ectad  of  the  biceps,  while  entad  of  it  pass  the  tendons  of 
the  laiissimus  and  teres.  In  the  cat,  as  in  the  Mammals  generally, 
there  ia  a  onion  of  the  ental  with  the  ectal  mnscles  so  as  to  form  a 
complete  arch  over  the  biceps.  The  ectal,  or  cephalic,  pillar  of  the 
arch  is  formed  "by  the  candal  division  of  the  eniopectoralis  ;  the 
ental,  or  caudal,  pillar,  by  the  teres  and  latissimus,  while  the 
xiphi-humercUis  and  dermo-kumeralis  are  connected  with  one  or  the 
other  pillar,  with  the  muBcles  composing  them,  or  with  the  convex- 
ity of  the  arch  itself, 

Explanation  of  Fig.  73. — ^Tho  ental  aspect  of  the  muscles  about 
the  left  shoulder,  and  the  ectal  aspect  of  the  MM.  serraius  magnus 
and  levator  anffuli  scapula. 

Freparatiou. — After  the  dissection  and  reflection  or  removal  of 
the  mascles  of  the  trapeziuB  and  pectoralis  groups,  and  of  the  other 
muscles  already  described  as  connecting  the  soma  with  the  arm  and 
shoulder  girdle,  the  arm  and  scapula  were  turned  dorsad. 

Certain  muscles  {scale/ii)  not  described  herein  have  been  wholly 
removed  from  the  neck  and  cephalic  part  of  the  thorax,  and  of  the 
M.  ectobliguus  (abdominis)  there  is  left  little  more  than  the  flrst  six 
digitations.  There  are  thus  exposed  the  M.  rectus  with  its  wide, 
thin  tendon,  and  parts  of  the  costal  cartiiages  7-8,  witli  the  inter- 
vening MM.  ijUercostales. 

Bones,  tXc.—AteusbieipitaliM,  with  Its  eephftlie  aod  caudal  pVluTit  iClm.  erphaluxi  nud 
MHMtob)— The  bidplUl  ikIi  (g  662).— This  is  soon  to  embrace  thu  M.  bictp*.  There  ia 
conaidenble  Tuietj  in  the  mutnal  relatiuDB  of  ite  coaetiluentn.  In  the  i)rcp«nitioQ  flg- 
ttred,  the  M.  Uttiuimiu  might  be  s&ld  to  enter  into  the  compoBition  of  both  pillars,  and  the 
M.  dwmo-Kumtraiit  doee  not  directly  reach  the  arch  at  all. 

Coita  and  tartOago  {%%  441,  442). — The  Qnit  rib  le  expneed  and  the  name  Ib  written 
themon.  The  Btemal  ends  o(  the  eighth,  ninth  and  tenth  ribs  are  seen  near  the  cut  biir 
der  of  the  M.  tetobtiquut.  The  first  costicnrtilage  affords  insertion  to  the  tendon  of  the  M. 
rectus,  and  parta  of  the  seventh  to  the  tenth  appear  between  the  margins  of  the  MM.  reetan 
and  eelMiquut ;  elsewhere  their  pOBition  1b  inclifated  by  dotted  Ilni^. 

DiapopHgiei  etrvieaie* — The  trauBvorse  processes  of  the  cervical  vertebne  (^  481). — 
These  an  nnmbered  1-7,  bnt  uo  name  baa  been  wrllten  near  thera.  Note  the  gradual 
InereMe  In  the  extent  of  their  bifurcation  toward  the  caudal  end  of  the  aeries. 

Pre.  {Proeemat)  corveoideu* — The  coracotd  proeesB  of  the  acapala  (Fig.  43.  44,  43  A  ; 
§§389.400). 


D    ECTAL    A8P( 


Muscles. — The  fu1lowin([  are  not  particularlf  described  ;  ttie  nambera  pUeed  a| 
^B  designate  the  other  figures  In  which  they  appear : — 

ill  107) :  iternothyroideiu  (TSl ;  reetiu  (73) ;  ettobtUjuut (73)  ;  inUmMUOtt.^ 
Bkrpt  (SOi*!)- — Tlie  proiima]  tendon  is  seen  pasBiDg  entad  of  the  lig« 
spans  Iho  C'awiiu  bidpti'ilit  (Fig.  46  and  45,  B),  and  cmergins  again  n 
eoideua  ;  it  la  not.  hnwevor,  inserted  itito  it,  hut  upon  the  TuberrtUum  hieipitnU  (FlR^d 
Cirrofoideui  |g  8(18). — Only  the  cnpvl  hrere  ia  soen,  nrising  from  the  DoneaU  j 
k.uid  pOBBiDg  to  the  neck  of  the  hameriiB.     The  eapttt  loi^gnm  appeare  la  Fig'  75, 
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Dtrmo-humeralii  (§  029)  — A  pftrt  of  Qua  is  seen  to  pasa  lo  tlie  ectal  aspect  of  tLe  M. 
latunmitt. 

Enli-peetomlii,  d-n.  eaudalii  (g  656). — Aa  in  Fig.  72,  whicb  waa  taken  from  the  Hame 
preparation,  tikis  divieion  pregenUi  a  well -marked  Bobdivision. 

Balopeetoralit,  dt.  efphalieit  (§  658). — Tliicker  than  llie  cnndal  diviBion,  thia  U  inserted 
cMefl;  upon  the  troc/tiUr,  but  liere,  as  ill  eumo  other  caette,  ■  slendor  l«ndon  {Ta.  i.)  pasaes 
tn  tlie  coraeoid  proet*t. 

Latitnmut  (§  685). — The  octal  aspect  was  presented  in  Flj;.  66  and  67 ;  here  are  seen 
tbo  ental  surface  and  its  oonnectioos  with  the  artua  bieipitalit  and  tliu  M.  teret. 

Lemtor  anguli  icapiila  {%  666). — ^The  goneral  appearance  of  the  ranacle  is  fair]/  indi- 
cated, but  the  removal  of  the  other  Botl:  parts  from  the  line  of  Drigin  has  oiTen  the  proii- 
mat  end  the  look  of  liaving  been  cut  off.  The  proxinio^epli^lic  angle  nlio  extends  some- 
what too  far  cepbalad.  Tlie  interval  between  it  and  the  terratun  magniit  was  artificially 
produced.  The  two  moscles  are  evidentlj  parts  of  the  same  general  miiecular  lamina,  but 
there  are  Hnfficiont  practical  reasons  for  treating  of  them  separately. 

Bterno-mattoideiit  (g  632).— This  is  l>etter  shown  In  t'^g.  72. 

SiibieaptitaTil  (§  670). — Espedall;  noteworthj  are  the  appearances  of  its  continuity 
with  the  adJBOonl  moadeB,  terratut  magniiii,  leeaC'>r  anguli  ncapula.  Cera  omJ  tapraiijtiiui- 
lui.     Its  tendon  of  insertion  is  crossed  bj  the  fornt^iidttii. 

8ypr(iipiiiiiCu»  {%  675), — Between  this  and  the  liumeral  part  of  the  subaciipuiarit  is  the 
triangular  Interval  mentioned  in  the  dissection  of  the  fm-aeoidmi»  (§  668). 

Ttret  (g  680). — As  in  the  other  figures,  the  word  mi^T  has  been  inadvertentlj  added, 

Siphi-humtralU  (§  660). — The  hiimenJ  end  is  reflected  lite  the  two  divisions  of  the 
tntopeetoTali: 

Orcipito-Kuputari)  |g  617). — Its  ventral  margin  ia  seen  to  thicken  caudad.  i 

M.   SERHATUS  MAGNUS. 

g  664.  Synonymy.— The  human  terr/ituji  magnu*,  G..  A,  402.  Q..  A.  I,  196  ;  "grand 
deiitclr"  [thoracic  portion],  8.-D..  A,  II.  385  ;  grand  dtntde.  Ch.,  A.  250  ;  great  urrattu, 
Ch.  IFI.),  A.  %U  ;  »LTratui  magnm.  Mlv..  B.  1«. 

Figures.- Ectal  aa|)ect  (73)  ;  ecatiular  end  (7fi) ;  insertion  area  (43). 

Posture. — LatericuiDbeTit;  the  venter  toward  the  dissector;  a 
block  transversely  under  tlie  thorax  just  caudad  of  the  elbows. 

ExpoBure.— For  the  complete  exposure  of  this  muscle  it  is  neces- 
sary to  reflect  all  the  muscles  thus  far  enumerated,  excepting  the 
sterno-mastoideus ;  also  to  remove  the  lai;ger  jjart  of  the  thoracic 
portion  of  the  M.  ectobliquus  "  external  oblique  muscle  of  the 
abdomen  "  (Pig,  73),  and  to  remove  or  partly  displace  the  thoracic 
portion  of  the  M.  rectus  and  some  other  muscles  upon  the  cephalic 
r^on  of  the  thorax. 

Lift  the  elbow  so  that  the  brachium  rests  at  a  right  angle  with 
the  side  of  the  neck.  Dissect  out  the  fat  and  connective  tissue  thus 
exposed  between  the  shoulder  and  scapula  and  the  thorax,  then 
divide  and  reflect  tlie  axillari/  vessels  and  nerves.  This  will  permit 
the  whole  arm,  with  the  scapula,  to  be  turned  dorsad  so  as  to  exijoaa  J 
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the  lateral  wall  of  the  thorax.  Sometimes  there  will  be  found  a 
slender  muscle  extending  from  the  muscles  covering  the  ventral 
surface  of  the  ceiTicai  vertebrse  to  the  Jif,  teres  which  liea  along 
the  glenoid  border  of  the  scapula. 

General  Description. — A  thick,  trapezoidal  muscle,  from  all 
the  r/bs  and  cartilages,  excepting  tke  last  S  or  ^,  to  tlie  caudfii 
three  fifths  of  the  oertebral  border  of  the  scapida.  Its  cephalic  bor- 
der is  continuous  with  the  caudal  border  of  the  levator  artguti  scap- 
ulcEy  with  which,  indeed,  it  seems  to  form  a  single  muscle.  "ITie 
independence  of  the  two  muscles  in  man  results  from  the  absence  of 
BO  much  of  the  lev.  ang.  scap.  as — in  tlie  cat — arises  from  the  last 
three  cervical  vertebrBe.  "* 

Dissection. — ^Near  the  vertebral  end  of  the  first  rib  note  the 
emergence  of  an  artery  and  nerve.  Extending  caudad  from  this 
point  note  the  slightly  raised  boi-der  of  a  long,  Hat  muscle,  one  of 
the  Scaleni  ;  divide  this  at  the  fourth  rib,  and  reflect  the  two  ende), 
to  the  9th  or  10th  costal  cartilage  and  to  the  cervical  muscles  re- 
spectively. Nearer  the  ventriraeson  lies  another,  and  wider,  ribbon- 
shaped  muscle,  the  rectus  thoracis,  the  thoracic  continuation  of  the 
rectus  abdominis.  Reflect  this  muscle,  together  with  the  strong 
Cascia  laetween  it  and  the  ventrimeson,  cephalad  as  far  as  the  1st 
rib,  and  caudad  to  the  9th  or  10th. 

Now  turn  the  ann  ventrad  so  as  to  expose  the  ental  surface  of 
the  combined  serratus  inagnus  and  levator  anguli  scapulee.  Sia- 
sect  up,  or  divide,  the  rather  dense  fascia  wliich  extends  from  tlie 
dorso-caudal  and  dorso-cephalic  borders  upon  the  neck  and  thorax. 
Lift  the  arm  from  the  thorax  so  as  to  put  the  whole  mnscle  upon 
the  stretch,  and  examine  the  ectal  surface  along  a  line  exten^ng 
from  the  point  of  emergence  of  the  artery  and  nerve  above  mo- 
tioned— corresponding  with  the  vertebral  attachment  of  the  first 
rib— to  the  vertebral  border  of  the  scapula  at  or  near  the  .innction 
of  its  coracoid  and  middle  thirds,  and  opposite  the  vertebral  end 
t  of  the  mesoBcapula. 

I  If,  along  this  line,  runs  the  principal  branch  of  the  arteiy,  the 

I  division  of  the  entire  mass  into  a  caudal  part,  the  serratus  mngnut, 

■  and  3  cephalic  part,  the  lenator  anguli  scapulis,  can  usaaUy  be 

I  made  witlioiit  cutting  many  fibers  ;  but  in  some  cases  it  may  be  bet- 

I  ter  to  leave  the  muscles  connected.     Note,  in  either  case,  that  the 

^L  M.  serratus  presents,  in  its  thoracic  half,  divisions  corresponi 

^^^^  the  ribs,  while  the  other  muscle  is  continuous. 
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Divide  the  connectivG  tiasue,  sometimes  quite  firni,  which  tmites 
these  subdivisions,  and  then  transect  the  muscle  itsell'  along  a  curved 
line  about  3  cm.  from  the  scapuhi.  For  greater  ease  of  examining 
tlie  attachments  of  the  subdivisions,  continue  the  interval  jut^t  cau- 
dad  of  the  4th  rib  to  the  cut  edge  of  the  muscle.  In  reflecting  the 
two  parts  thus  formed,  note  the  passage  of  nerves  and  vessels  to 
them  from  tlie  intercostal  spaces.  The  muscle  is  usually  tender, 
and  the  tracer  should  be  used  rather  than  the  knife  in  clearing 
away  the  connective  tissue  at  the  attachmeuts  of  the  subdivisions, 

§  8^5.  Origin. — A  line  diawn  tlirough  all  the  origins  describes  I 
about  tlie  fifth  of  a  ch-cle,  ext*?nding  from  the  middle  of  the  1st  rib  i 
to  the  middle  of  the  9th  or  10th.  The  4th  subdivision  extends  almost  i 
directly  dorsad,  the  first  and  last  extend  dorso-caudad  and  dorso-  f 
cephalad  respectively,  while  the  intermediate  ones  vary  in  direction 
according  to  position. 

The  first  subdivision  arises  from  the  1st  rib  along  nearly  or  quite 
the  whole  of  its  caudal  border ;  toward  the  sternal  end  it  is  over- 
lapped to  some  extent  by  the  attachment  of  the  scalenus  above 
mentioned;  the  2d,  from  the  2d  costal  cartilage  1-2  ram.  from  its 
union  with  the  rib,  and  sometimes  by  a  short  tendon ;  the  3d  and 
4th,  from  similar  jjoints  upon  their  respective  ribs  or  just  at  the 
point  of  union  of  the  ribs  and  cartilages  ;  the  5th,  at  the  point  of 
junction ;  the  6th,  7tli  and  8th,  from  their  respective  ribs,  at  grad- 
ually increasing  distances  from  their  junctions ;  the  9th,  at  about 
2  cm.  from  the  junction.  Tlie  lines  of  attachment  of  the  first  and 
the  last  coincide  very  nearly  vrith  the  axis  of  the  ribs  ;  those  of  the 
next  four  are  nearly  at  right  angles,  wliile  those  of  the  i-emaining 
three  are  oblique.  A  lOtli  subdivision,  from  the  10th  rib,  some- 
times occurs.     It  should  be  carefully  looked  for. 

Insertion. — The  scapular  attachment  is  continuous,  but  in  two 
parts :  I.A)  the  caudal  two  to  three  fifths  is  by  a  short  tendon  along 
the  ental  edge  of  the  vertebral  border  of  the  scapula ;  (B)  the 
remainder  is  by  fleshy  libers  upon  a  triangular  area  near  the  ver- 
tebral border  of  the  subscapular  fossa,  10-15  mm.  long  and  4r-8  mm. 
wide.  The  wider  end  of  this  attachment  is  opposite  the  vertebral 
end  of  the  mesoscapula,  and  is  continuous  with  the  iusertion  of  the 
leaatoT  anguli  sca2nUm. 
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M.   LEVATOR   ANUULI   SCAl'DL^. 

§666.  Synonymy.— TLe  humaa  lnnator  ajiffuti  tenputa.  U.,  A.  3T6,  Q.,  A,  I.  192; 
"grand  ileiitde"  [tliu  cervical  portion],  S,-D.,  A.  II,  335 ;  aiigalaire  de  r<rtai^it,,  Ch.,  A, 
202  ;  iiig'ilur  muKlt  nftkf  KapiiU  CTi.  (Fl.),  A,  180;  levator  ii'iguU  scapula.  Miv„  B,  ] 

Fig^ures. — EctoJ  BHpect  (73)  ;  scapular  end  (75) ; 

FoBture  and  Exposure.— These  are  the  same  as  with  the  set 

tus  inagnus,  excepting  that  the  block  may  be  under  the  neck,  and 
the  muscles  {scalenf)  covering  the  series  of  ventral  tubercles  of  the 
diapophyaes  of  the  cervical  veitebrte  (Fig.  63)  must  be  remored. 

General  Description. — Thick,  trapezoidal,  just  cephalad  of  the 
M.  serraius  magmis,hoTc\  the  dlapophi/ses  ofthe3d^7th  cervical 
vertebrte  to  the  subscapular  surface  of  the  scapula  close  to  the 
vertebral  border. 

DisBectiou. — After  the  division  of  the  serraius  magnTis,  this 
forms  the  only  union  between  the  arm  and  the  trunk.  Note  its 
compactness  as  compai-ed  with  the  nmscle  just  named,  although 
sometimes  the  vertebral  end  aliowa  signs  of  subdivision.  Transect 
it  at  the  middle. 

§  607.  Origin. — By  fleshy  fibers  from  the  rounded  ends  of  the 
dorsal  tubiireles  of  the  transverse  processes  of  all  the  cervical  verte- 
bras excepting  the  atlas  and  axis,  and  from  the  ligaments  between 
the  tubercles,  Eutad  of  the  attachment  will  be  seen  the  shining 
tendons  of  the  M.  plagio-antobliquus  cervicalis.  The  line  of 
origin  is  about  6  cm.  long. 

Insertion. — The  scapular  attachment  is  by  fleshy  fibers  upon  a 
triangular  area  about  15  mm.  long  by5-10mm.  wide(Fig.43).  This 
area  is  continuous  with  the  area  of  insertion  of  the  serraius  mag- 
nusy  but  the  apex  points  in  the  opposite  direction,  that  is,  toward 
the  coracoid  border  of  the  scapula.  The  ental  surface  sometimes 
receives  the  insertion  of  the  occipito- scapular  is  (^  617). 

Remark.— Tlie  arm,  idtb  tbe  scapula  attached,  has  now  been  separated  fmm  the  tninlt 
and  may  be  dissected  on  a  smaller  tray.     After  reviewing  the  inpertions  of  iho  m 
far  examined,  the  disBector  may  remove  tlieiu  lo  within  1-3  cm.  of  Ihiar  ntlachm< 

M.  CORACOIDEDS. 
g  608.   Synonymy.— Tbe  human  corneu-in-nrhialia.  G„  A,  407,  Q.,  A.  I,  804 ; 
bmaial."  S,-D,,  A,  11,  343;  " eiiraro-braekinl."  Ch.,  A,  288;  anwohumeralit  V.b.  ( 

S54:  coraeo-brc/iia/it,  Miv.,  B,  146. 

Figures. — Caput  brere  (73) ;  (apiit  timgum  (75) ;  insertion  arens  (70,  71). 
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Fostnre. — The  brachium  forms  nearly  a  riglit  angle  with  both 
the  Bcapnla  and  the  autebrachium.  Place  the  arm  upon  its  cephalic 
snrlace-,  let  the  antebrachium  and  manus  rest  against  the  rim  of  the 
tray  toward  the  dissector,  and  place  a  block  flatwise  under  the 
scapula  and  slioolder  s<i  that  the  brachium  forms  an  angle  of  about 
45  degrees  witli  the  tray. 

Exposure. — Remove  the  fascia,  fat,  cormective  tissue,  vessels 
and  nerves  upon  the  caudal  aspect  of  the  shoulder  and  brachium. 
In  doing  this,  watch  very  cai-efully  for  the  slender  tendon  (of  the 
caput  lonr/iim,  Fig.  75),  which  extends,  in  some  cases,  nearly  the 
whole  length  of  the  brachium  ;  use  the  tracer  more  than  the  knife, 
and  remove  nothing  until  sure  that  the  tendon  is  not  included. 

General  DeBCription. — Tliis  muscle  consists  of  two  parts  (caput 
hmgum  and  cp.  breue),  so  distinct  that,  if  they  were  larger,  they 
probably  would  be  regarded  as  two  muscles  (§  573).  Tliey  arise 
from  the  coracoid  x^foccss  of  tlie  scapula  and  are  inserted  into  tlie 
humerus  near  its  proximal  and  distal  ends.  Both  parts  are  so 
small  as  to  be  easily  overlooked. 

SisBection. — Peel  for  the  eoiucoid  process  in  the  triangular  inter- 
val at  the  head  of  the  humerus  between  the  distal  ends  of  the  a-ub- 
scapvlaris  and  supraspiiiatus  (Fig  73,  75) ;  the  tip  of  tiie  process 
13  just  at  the  border  of  the  former  muscle  near  the  apex  of  the  inter- 
val. Carefully  lift  the  border  of  the  svhscapularis  with  the  forceps, 
and  use  the  tracer  and  scaljwl  to  dissect  between  it  and  the  slender 
mracoid«u,s.  The  latter  lies  upon  the  capsule  of  the  joint  and 
sometimes  adberes  quite  firmly  to  it. 

Separate  the  connections,  when  they  exist,  with  the  tracer,  and 
divide  the  muscle  so  as  to  follow  the  course  of  the  shorter  and  more 
fleshy  part  [caput  brene)  from  the  coracoid  process  to  the  sui^cal 
reck  of  the  hnraems.  The  dissection  of  the  longer  and  more  slen- 
der caput  longum  should  be  done  almost  wholly  with  the  tracer, 
and  the  delicate  tendon  should  not  be  pulled  in  tracing  it  toward 
the  distal  end  of  the  humerus. 

§  669.  Origlii. — The  common  origin  of  the  two  heads  from  the 
tip  of  the  comcoid  jjrocess  is  by  a  tendon  about  1  mm.  long: 

Insertion.— The  short  head  is  inserted  by  tleshy  fibers  upon  the 
caudal  surface  of  the  surgical  neck  of  the  humerus  ;  the  length  of 
the  area  of  insertion  is  approximately  equal  to  half  the  distance 
from  its  jiroximal  end  to  the  pi-oximal  end  of  the  humerus,  and  the 
width  equals  half  the  length.     The  ventral  margin  of  the  area  of  its 


L 


iiiBertion  is  well  defined,  but  the  dorsal  margin  is  in  contact  with 
the  area  of  insertion  of  the  proximal  division  of  the  internal  head  of 
the  triceps,  and  sometimes  fasciculi  cross  from  one  muscle  to  the 
other. 

The  loiiff  head  is  more  often  absent  thau  present :  it  is  not  men- 
tioned by  Mivart,  and  its  existence  in  the  cat  is  denied  by  Meckel 
(A,  VI,  281).  Of  the  cases  observed  by  us,  no  two  were  alike.  The 
fleshy  portion  usually  leaves  the  short  itead  at  about  its  middle, 
and  is  2-3  cm.  long.  Its  tendinous  continuation  is  sometimes  fila- 
mentary and  disappears  among  tlie  intermuscular  fascia ;  some- 
times it  is  lai^r  and  divides,  one  portion  joining  the  tendon  of  the 
epitTochlearis  and  the  other  inserting  upon  the  humerus  near  the 
.Pm.  epitrockleare ;  more  often  this  last  is  the  only  attachment,  but 
the  precise  point  varies  so  much  that  the  area  which  was  obst 
in  one  case  is  indicated  on  Fig.  71  by  an  interrogation  2ioi7it. 

M.   BUBSCAPULAKIS. 

§  070.  Synonymy.— The  human  tubteapiiiarui,  Q. .  A.  404,  Q,,  A,  I.  31 
idain."  S.-D.,  A.  n,  845 ;  '■  loiu-KapuMre,"  Ch..  A.  260  ;  tubteaptUaru,  Ch.  (Fl.),  A,  252; 
tubtcipvlana,  Mly.,  B,  148. 

Fipires.— Entol  aspect  (73,  75) ;  origin  area  (48) ;  inBertion  area  (TO.  71). 

PoBture. — The  same  as  for  the  coracoideus.    The  mui 
already  fully  exposed. 

General  Description.— Thick,  subtriangular,  from  most  ( 
svhscapvlar  fossa  of  the  scapula  to  the  trochin  of  the  ?i 

Dissection. — In  addition  to  the  loose  fascia  previously  removed, 
the  free  surface  of  the  suhscapvXaris  is  covered  by  a  firmer  fascia 
which,  in  places,  adheres  to  the  muscle.  Complete  the  removal  of 
connective  tissue  and  fat  from  the  triangular  intervals  near  the  gle- 
noid ends  of  tlie  glenoid  and  coracoid  borders  of  the  muscle,  and 
between  them  and  the  supraspinntvs  and  teres  respectively.  Note 
that  the  coracoid  interval  is  twice  the  length  of  the  other,  and 
extends  about  two  fifths  of  the  length  of  the  muscle. 

Manipulate  the  muscle  so  as  to  indicate  the  direction  of  the  fas- 
ciculi, and  note  that  the  central  portion  of  the  muscle  is  hidden  near 
the  glenoid  end  of  the  scapula  by  the  converging  glenoid  and  cora- 
coid portions. 

Transect  the  muscle  to  tlie  bone  by  an  incision  connecting  the 
two  borders  at  the  apices  of  the  intervals  above  mentioned  ;  bisect 
the  vertebral  end  of  the  muscle  and  reflect  the  two  sides,  noting  tf~" 
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pxtent  and  manner  of  connection  between  the  muscle  and  tlie  bone ; 
then  reflect  the  humeral  end,  noting  its  close  attachment  to  the  cap- 
sule of  the  shoulder  joint. 

§  871.  Origin. — By  fleshy  fibers  from  the  subscaptilar  fossa, 
excepting ;  (A)  the  oblong  area  near  the  vertebral  border  which 
gives  insertion  to  the  leoator  anguli  scapvicE  and  serratiis  magnus  ; 
(B)  an  irregular  quadrilateral  area  near  the  glenoid  angle  of  the 
bone,  the  vertebral  limit  of  which  coincides  nearly  with  the  position 
of  a  vascular  foramen  about  1  cm.  from  the  lip  of  the  glenoid  fossa. 
In  addition  to  this  general  fleshy  origin  fi'om  the  periosteum  lining 
the  subscapular  fossa,  the  muscle  has  at  least  two  lines  of  tendinous 
attachment  along  the  slight  ridges  which  converge  toward  the  gle- 
noid angle. 

Insertion. — By  a  strong  flat  tendon  upon  the  dorsal  border  of 
the  trocliiu  of  the  humerus  at  the  margin  of  the  arthral  surface. 


§  672.  Explanation  of  Fig,  74. — The  cephalic  (outer)  aspect 
of  the  left  brachium  and  antebmchiuin,  with  the  ectal  muscles  of 
the  scapular  i-egiou. 

Preparation. — After  examination  of  the  MM.  serratus  magnus 
and  hmtor  anguli  scapula,  the  arm  with  the  scapula  was  detached 
from  the  trunk  by  the  transection  of  those  muscles. 

The  spino-deltoideus  and  acromio-deUoideus  have  been  tran- 
sected and  reflected. 

Bones,  etc.— Jierorniaa  (Fig,  44,  g  392).— As  eeeu  in  Fig.  87,  the  tip  of  this  procew 
coincides  with  The  acromial  mnrgin  nf  the  if.  arTomio-deUindtU4i ;  but  the  muscle  is  hero 
reflected  ao  as  to  hide  it.  and  [lie  name  lias  not  been  connected  therewith  by  a  dotted  line. 

Capilelium  radii  (gg  220,  410}.— This  enlargement  ot  the  proiimal  end  of  the  radius  Is 
ehown  but  not  named  In  Fig.  80.  Its  positiun  hcTO  is  nearlj  indicattid  bj  the  beginning 
or  the  name. 

Bpicoiidyhit  <F{g.  SO,  68.  <iO,  71,  §  415).— The  paellion  is  neartj  indicated  bj  the  Srat 
letter  of  the  Dane. 

Olecranon  (Fig.  SO,  §  220).— This  proxinuil  piocesa  of  the  ulna  forms  the  angle  of  the 

Trorhiler  (Fig.  30,  46,  68,  g  405).~Thia  haa  been  eiposed  by  the  removal  of  the  M. 
dana-ddloideiu  (Fig.  66).     By  inadvertence  it  is  marked  ef. 

Muscles. — The  (oIIowIdk  have  lieen  HUfficiently  degcribod  in  connection  with  iho 
figQies  whose  nurabets  are  placed  in  prnvntlit-aea  : — 

Dtnuo-hamertilii  (66.  87.  72,  73),  g  829  ;  latiiHmui  (68,  87.  72,  78),  §  83.'! ;  rhmnboidtvi 
(B7).  %  620 :  mpratpinntu*  (67),  §  6TS  :  terei,  "  teres  major."  (67),  g  680. 

Aerotmo-deltoiileu*  (§  676)  and  tpina-delloideiit  (§  674).— Thega  two  muacles  have  been 
tnoBeetdd  tuid  reflected.  The  ntime  of  the  former  Is  written  acroaa  the  scapular  end 
of  both. 
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%  601)- — After  tranwetion,  tlie  distal  part  of  ihiBWM  left  In  place  ;  llie  pniilmtl 
IS  bidden,  but  appeuis  in  Fig.  7S. 
t  lirath'uiUt^^  692).— Tbp  Bomt'wbat  thin  cdtkl  margin  of  ili  is  flexor  of  the  uilebradiliun 


o  iulequn1«  Idea  of  its  size  and  Ihe  e 


JiaiA^-.^  ?^ 


It  of  it 


'  (Fie. « 


origin  n 
EiteiuKtr  digitor an 
Th    origin  ateoa  of  this  and  of  the  ex,  ( 
09     and  ex.   ulmiH*  t^  S<19>  are  c 
grouped  on  thp  I'picondylus,  aiid  their  I 
form  u  compact  duu». 

i.  (ntiT  (airpi)  radtaliii  longier  (Ig  6M]n 
w  adialii  trortoi 
wri  en  Dpon  tlie  bod;  of  tho  former,  but  th*  ^ 
la  li.  e  only  pHrttulIf  visibli^,  and  it*  name  1*  ^ 
wrt  ttn  along  llio  side  of  tlie  tvpi/ialar  ionfftt- 

Vt     rr  rilnnrii  i%  703).— The  name  in  writ-     

n  ul  ng  the  side  of  the  musde. 
M  d  ricept — TIiq  "  long,  middle  or  ae^«-  — — 
ad  of  tLe  trk*p*"  (%  668).— Th»  iniilm  ^ 
f   L  H  strong  niusdo  is  companUivri^r  mMU.4i 
nod  Is    Hirtlj-  hidden  b;r  the  mUottalU  <Iiei^^^ 
Ued   erri  miii-r).     Tbe  bodj  of  Itie  nifinrli^M 
a  so  partly  hidden  by  the  teiolrierpt 
M  aiilalU—"'reKB    minor"    ig    fl'9).— Ii^ 
h    ua    »iei-i«l  arm  this  inaigniflcuit  moMleM 
dd  n  l>y  the  a^omia-deltuideu)  atid  >jiino~- 
dfi         It. 

no  dfUoideiit  (§  S74).— 6m  acrumtiMW- 
lult  t  ubovp. 
8       lator  lonffu*  (§  6901  —The  Jf.  of  tk* 
name  rests  upon  the  proximal  end  oribUm 
cle,  tvhlcli  IB  Been  to  emerge  between  the  M3C 
Ideept  and  braeliiaiu. 

Tujvt  ini'nor— HioBltktla. — See  abiive. 

M.   SCPBA8PINATCS, 

§  073.  Sypoaymy. — The  human  tapr\i  i 
ipinaivK.  a..  A.  405.  q..  A,  I,  200;  -itv.^l 

i,fu-rr  a  n .  a.  ii,  aae :  ■■  lot-fptmnf. 

A.  2li6 :   fiipraapimit'iJi,   Ch.    {T\.\.    A,   '. 
tupniKpii'il'm.  Mi»    ~ 

Figures,- Eclal  tts|*rt  (87,  741;  parti 
entnl  aspect  (73.  75) ;  origin  Men  (44)  •.  la^ 
lion  nrpo  (IW.  UH,  70). 


FoBtnre. — Similar  to  tbat  for  the  dissection  of  the  snbscap- 
excepting  that  the  arm  should  rest  upon  the  caudal  (inner)  j 
and  the  mesoscapula  should  be  toward  the  observer. 

Dissection.— Note  that  the  octal  surface  of  the  nmadeja 
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ered  by  a  firm  fascia,  which  la  closely  attached  along  the  border  of 
the  mesoacapala  and  the  coracoid  border  of  the  scapula  excepting 
where  it  waa  sejjanited  from  the  subscapular  is.  Divide  these 
attachments,  cutting  from  the  glenoid  angle  of  the  scapula  toward 
the  vertebral  border,  then  transect  the  muscle  at  its  middle,  and 
reflect  both  parts  ;  the  proximal  part  may  be  wholly  removed, 

Origin.— By  fleshy  tibera  from  the  whole  supraspinous  fossa, 
and,  by  the  ectal  fascia,  from  the  coracoid  border  of  the  scapula 
and  mesoscapula. 

Inaertion. — The  muscle  passes  over  the  capsule  of  the  shoulder 
joint  with  but  slight  adhesions  thereto,  and  ends  in  a  short,  thick 
tendou  which  is  attached  to  the  crest  of  the  trochiter.  Between  the 
trochiter  and  the  tip  of  the  acromion  process,  the  body  of  the  mus- 
cle is  closely  attached  to  tlie  border  of  the  acromio-d^Uoidevs.  The 
distal  cm.  of  the  other — the  coracoid^border  is  connected  with  the 
insertion  of  the  cephalic  division  of  the  entopectoralis,  as  described 
under  that  muscle  (g  658 1. 

M.    SPLN'O-DELTOIDEUS. 

g  (174.  Synonymy.— Til  e  »pinal,ar  mesoBCapiJnr,  part  of  the  haman  ddtoitUv*,Q.,  A, 
«l.  tj..  A,  I,  nW;  "  ddts-tpianl."  8.-D.,  A,  II,  388;  rAttoi  "  lovg  abdtirltur  dubriu"  Ch., 
A,  203 ;  lairt  of  tlic  l-mg  abdncCor  of  the  arm,  or  macular  portion  of  tho  ilr.ltoU.  Ch,  (Fl), 
A,  al9 ;  part  of  dcUoid,  Mir,.  B,  147. 

FiEures.— Bctal  aspect  (flfl,  67) ;  mflected  |74) ;  origin  area  (44)   inBertion  oren  |C8|. 

Posture.— Let  the  arm  rest  upon  its  caudal  surface  on  the  flat 
Mde  of  a  block,  with  the  elbow  toward  the  dissector.  Tlie  scapula 
may  be  permitted,  at  times,  to  hang  over  the  end  of  the  block,  bo 
as  to  render  the  muscle  tense. 

ZLcpOBure. — Remove  the  skin  upon  tlie  cepiialic  surface  of  the 
brachiura  to  the  Junction  of  its  middle  and  dist;il  thirds.  Remove 
the  firm  fascia  covering  the  cephalic  side  of  the  shoulder. 

Qeneral  Description.— Thin,  apparently  eubtriangular,  but 
really  trapezoHal ;  from  the  mesoscapula  and  meiacromion  to  the 
deltoid  ridge  (Pig.  46,  68,  69),  on  the  proximal  half  of  the  cephalic 
surface  of  the  humerus. 

DiMection.— The  dorsal  border  forms  a  nearly  direct  line  be- 
tween the  tuberosity  of  the  mvsosoapiila  and  the  hiimerus  at  the 
junction  of  the  proximal  and  middle  thirds.  Lift  it  at  its  middle, 
where  it  crosses  the  angle  formed  between  the  muscles  upon  the 
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glenoid  border  of  the  scapula  and  the  dorsal  border  of  the  bra- 
chinm.  Here  it  ia  easily  separated  from  the  subjacent  muscles,  but 
nearer  both  ends  it  adheres  very  closely.  Dissect  the  muscle  up 
toward  the  tip  of  the  metacromion.  Lift  the  overlapping  border  of 
the  (toromio-delioideus,  which  lies  just  ventrad  of  it  near  the  hu- 
merus. At  the  aide  of  the  metacromion  toward  the  tip  of  the  acro- 
mion will  be  exposed  the  short,  free,  ventral  border  of  the  muscle. 
Connect  the  two  borders  and  x-eflect  the  ends.  In  reflecting  the 
scapular  part,  avoid  cutting  into  the  subjacent  iafraspinatus^  some 
fibers  of  which  take  their  origin  from  the  ental  surface  of  tlie  splfio- 
delloideus.  Tiie  humeral  end  passes  cntad  of  the  acromio-deltoi- 
deits,  most  of  the  libera  of  which  are  inserted  upon  its  ectal  surface. 

§  675.  Origin, — By  short  tendinous  fibers  along  the  infraspinoua 
border  of  tlie  mesoscapula  and  metacromion,  from  the  tuberosity 
of  the  former  to  tlie  glenoid  angle  of  the  latter,  and  from  a  tendinons 
raphe  between  this  muscle  and  the  acromio-trapezius. 

Insertion. — By  a  tendon  1-1.5  cm.  long  upon  the  deltoid  ridge 
of  the  hnmerns;  this  extends  obliquely  distad  along  the  proximal 
half  of  the  shaft  from  the  middle  of  the  cephalic  surface  to  the  ven- 
tral border.  The  ectal  surface  of  the  tendon  is  wholly  covered  by 
the  acromio'trapeziuK,  and  the  line  of  insertion  is  nearly  parallel 
with  that  of  the  insertion  of  the  ectal  lamina  of  the  ectopectoralis. 

M.    ACKOMIO-DELTOIDEUS. 

§  6TG.  Synonymy. —The  acromial,  or  intormediate,  part  ol  the  hanuiD  deltindev,  Q., 
A.  404,  Q.,  A.  I.  laB;  " duUe-acromiiU."  S.-D.,  A.  11.338;  pwt  of  llie  ■•  long  ahdiieirur  da 
brat."  Cix.,  A.  398;  part  nf  the  Imig  abdvetar  of  the  arm,  or  mvipuiaT  p/trtion  of  the  deltoid, 
Ch.  (Fl.t,  A,  249:  pnrt  of  dtltoid.  Miv.,  B,  147, 

Figures,  Posture  and  Exposure. — As  with  the  M.  spino-del- 
toideus. 

G-eneral  Description. — A  short  band,  from  the  acromion  to  the 
deltoid  ridge  of  the  humerus. 

Dissection. — The  dorsal — and  longer— border  was  lifted  in  order 
to  expose  the  tendon  of  the  spino-deltoideus.  The  shorter— or  ven- 
tml — border  may  be  traced  from  the  tip  of  the  acromion  to  a  point 
near  the  proximal  end  of  the  line  of  insertion  of  the  same  muscle, 
and  forms  the  dorsal  limit  of  the  subcutaneous  area  of  the  trochiter 
{marked  ce  in  Pig.  74), 

;  677.   Origin. — By  short  tendinous  fibers  along  the  infiraspinoua 
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border  of  the  axin^&mions  aud  the  contiguous  border  of  the  metacro- 
mion  to  near  the  tip  of  the  latter. 

Insertion. — Most  of  tlie  fibers  seem  to  terminate  upon  the  ectal 
surface  of  the  tJ?ndon  of  the  spino-d^ltoideus,  but  the  ectal  layers, 
especially  at  the  boi-ders  of  the  muscle,  are  connected  with  the  bone 
by  a  thin,  tendinous  sheet,  which  is  attached  aloug  a  shorter  and 
ateiighter  line  than  that  of  the  insertion  of  the  muscle  juat  named 
and  between  it  and  the  insertion  of  the  ectal  layer  of  the  ectopecto- 
ralis.  The  proximal  end  of  the  line  of  insertion  is  3-4  mm.  ventrad 
and  diatad  of  the  proximal  end  of  the  line  of  insertion  of  the  spino- 
deUotdeus. 

M.    INFRASPINATUS. 

§  079.  Synonymy,— The  hnman  infraspinatus.  G.,  A,  405,  Q.,  A.  I,  200;  "  teu»-iipi- 
nfu:'  ao,,  A,  II,  344  ;  ■■  lovt-lpiMui."  Ch.,  A,  305  ;  mipTaspiHitu*.  CU.  (FL),  A,  851 : 
infratpinaUuf,  Miv,,  B,  148. 

Figures.— Ectal  aspect  |Q7,  74) ;  oriein  area  1,44)  ; 


Posture. — As  for  the  M.  supraspinaivs. 

Exposure. — By  the  reflection  of  the  MM,  spino-trapezius,  leva- 
tor cfavicula,  spino-deltoideus  and  acromio-deltoideus. 

General  DeBcription.— From  the  infraspinous  fossa  to  the 
Fossa  trockiteriana  of  the  humerus  (Pig.  45,  B). 

Dissection. — The  rounded  mesoscapular  border  may  be  seen 
between  the  head  of  the  humerus  and  the  raetacromion,  where  it  is 
overarched  by  the  acromion.  The  border  is,  for  the  most  part,  in 
close  contact  with  the  small  micostalis,  but  close  to  the  humerus 
ia  an  interval  filled  by  connective  tissue.  Follow  this  inteiTal 
nearly  to  a  point  opposite  the  metacromion,  and  then  divide  the 
iTifraspinatus. 

In  reflecting  the  hnmeral  part,  note  a  syTtonial  bursa  between 
the  tendon  and  the  dorsal  slope  of  the  fossa  of  insertion.  The  scap- 
ular half  separates  readily  from  the  micostalis  (marked  teres  minor 
upon  the  figures),  but  from  the  teres,  nearer  the  vertebral  end  of  the 
scapula,  it  can  be  separated  only  by  cutting  fibers. 

Origin, — By  flesliy  fibers  from  the  entire  supraspinous  fossa,  and 
by  short,  tendinous  fibers  from  the  raphe  between  it  and  the  teres. 

Insertion. — By  a  strong  tendon  into  the  ventral  half  of  a  depression 
{Fs.  (rovJiiteriana.  §  404")  upon  the  cephalic  aspect  of  the  trochiter. 
Tile  proximal  end  of  the  insertion  is  almost  in  contact  with  the  attach- 
ment of  the  supraspinatus  upon  the  creat  of  the  trochiter.     The 
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glenoid  border  of  the  scapula  and  the  dorsal  border  of  the  bra- 
chium.  Here  it  is  easily  separated  from  the  subjacent  muscles,  but 
nearer  botli  ende  it  adiieres  very  closely.  Dissect  the  muscle  up 
toward  the  tip  of  the  metacmmion.  Lift  the  overlapping  border  of 
the  acTomio-delioideus.  wliich  lies  just  ventrad  of  it  ueai-  the  hu- 
merus. At  the  side  of  the  metacromion  toward  the  tip  of  the  acro- 
mion will  be  exposed  the  short,  free,  ventral  border  of  the  muscle. 
Connect  the  two  borders  and  reflect  the  ends.  In  reflecting  the 
scapular  part,  avoid  cutting  into  the  subjacent  infraspinatus,  some 
fibers  of  which  take  their  origin  from  the  ental  surface  of  the  spino- 
deltoideus.  The  humeral  end  passes  entad  of  the  acromio-deltoi- 
deus,  most  of  the  fibers  of  which  are  inserted  npim  its  ectal  surface. 

§  675.  Origin.— By  short  tendinous  fibers  along  the  infraspinoua 
border  of  tlie  mesoscapula  and  metacromion.  from  the  tuberosity 
of  the  former  to  the  glenoid  angle  of  the  latter,  and  from  a  tendinous 
raphe  between  this  muscle  and  the  acroviio-trapezius. 

Ineertion. — By  a  tendon  1-1.5  cm.  long  upon  tlie  deltoid  ridge 
of  the  hnmerns;  this  extends  obliquely  distad  along  the  proximal 
half  of  the  shaft  from  the  middle  of  the  cephalic  surface  to  the  ven- 
tral border.  The  ectal  surface  of  the  tendon  is  wholly  covered  by 
the  apTomio-trapezius,  and  tlie  line  of  insertion  is  nearly  parallel 
with  that  of  the  insertion  of  the  ectal  lamina  of  the  ectopectoralis. 

M.    ACROMIO-DELTOrOEUS. 

g  676.  Synonymy.— The  acromial,  or  intcrmediste,  part  of  the  himiaa  dtitoideu*,  Q., 
A.404.  Q.,  A,  1,  laO;  ■•d^to-acn/mial."  B.-D.,  A.U.Sm-.  pwi  tf  the  ■■  Umg  nbd-rCrur  du 
broM."  Ch,  A,  S83 ;  part  of  the  long  abduelnr  of  t/ie  arm,  or  drnpular  portion  of  the  drltoid, 
Cli.  (Fl.),  A,  24D;  i»rt  of  dtUmd.  Mlv..  B.  147. 

Figures,  Posture  and  Exposure. — As  with  the  M.  spino-det- 
toideus. 

G-eneral  Description. — A  short  band,  fr<jm  the  acromion  to  the 
deltoid:  ridge  of  the  humerus. 

Dissection. — The  dorsal — and  longer — border  was  lifted  in  order 
to  expose  the  tendon  of  the  spino-deltoideus.  The  shorter — or  ven- 
tral—border may  be  traced  from  the  tip  of  the  acromion  to  a  point 
near  the  proximal  end  of  tiie  line  of  insertion  of  the  same  muscle, 
and  forms  the  dorsal  limit  of  the  subcutaneous  area  of  the  trochiter 
(marked  ce  in  Fig.  74). 

;  677.  Origin. — By  short  tendinous  fibers  along  the  infraspinons 


border  of  the  acromion,  and  the  contiguous  border  of  the  metacro- 
mion  to  near  the  tip  of  the  latter. 

Insertion, — Most  of  the  tibers  seem  to  terminate  upon  the  ectal 
snrface  of  the  tendon  of  the  sp'mo-deltoideus,  but  the  ectal  layers, 
esijecially  at  the  borders  of  the  muscle,  ai-e  connected  with  the  bone 
by  a  thin,  tendinous  sheet,  which  is  attached  along  a  sliorter  and 
straighter  line  than  tliat  of  the  insertion  of  the  muscle  just  named 
and  between  it  and  the  insertion  of  the  ectal  layer  of  the  tctopecto- 
ralis.  The  proximal  end  of  the  line  of  insertion  is  3-4  mm.  ventrad 
and  dJBtad  of  the  proximal  end  of  the  line  of  insertion  of  the  spino- 
deltoideus. 

M.    INFRASPINATUS. 

%  076.  Synonymy.— Tlie  Imrasii  iii/ranpiruitu),  O,.  A.  405,  Q.,  A,  I.  200;  "  »(ma-fpi- 
ntuT."  S..D,,  A,  11,344;  •■  nain-ipineui."  Ch.,  A,  265;  gupnttpinaiiu.  Ch.  (Fl.),  A,  351  ; 
infriupinatiii,  Miv..  B,  148. 

Figures.— Ectal  aspect  (67,  74) ;  orip:in  area  (44) ;  inaprtion  area  (66). 

Posture. — As  for  the  M.  supraspinatus. 

Expoaure. — By  the  reflection  of  the  MM.  spino-trapezius,  lesa- 
tor  cfanicidcB,  spino-ddtoldeus  and  acromio-deltoideus. 

Oeneral  Deacription.^From  the  in/Taspinoiis  fossa  to  the 
Fossa  irovhiteriana  of  the  liumerus  (Pig.  45,  B). 

Dissection. — Tlie  rounded  mesoseapular  border  may  be  seen 
between  the  head  of  the  humerus  and  the  metacromiou,  where  it  is 
overarclted  by  the  acromion.  The  border  is,  for  the  most  part,  in 
close  contact  with  the  small  micostalis,  but  close  to  the  humerus 
is  an  interval  filled  by  connective  tissue.  Follow  this  interval 
nearly  to  a  point  opposite  the  metacromiou,  and  then  divide  the 
ivfraspinatus. 

In  reflecting  the  humeral  part,  note  a  synotial  bursa  between 
the  tendon  and  the  doi-sal  slope  of  the  fossa  of  insertion,  The  scap- 
ular half  separates  readily  from  the  micostalis  (marked  teres  minor 
upon  the  figures),  but  from  the  teres,  nearer  the  vertebral  end  of  the 
scapula,  it  can  be  separated  only  by  cutting  fibers. 

Origin. — By  fleshy  tibers  from  the  entire  siipraspinous  fossa,  and 
by  short,  tendinous  fibers  from  the  raphe  between  it  and  the  teres. 

iDBertion. — By  a  strong  tendon  into  the  ventral  half  of  a  depression 
(Fs.  frocfiiteriana,  ^  404)  upon  the  cephalic  aspect  of  tlie  trochiter. 
The  proximal  end  of  the  insertion  is  almost  in  contact  with  the  attach- 
ment of  the  supraspinatus  upon  the  crest  of  the  trochiter.     The 
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insertion  of  the  cephalic  division  of  the  ental  lamina  of  the  enUh 
pectoralis  extends  jnst  dorsad  from  this  depression,  and  the  Tuber- 
cvZum  micostale  is  jnst  distad  of  it 

M.   MICOSTALIS. 

§  679.  Synonymy.— The  human  tere9  minor,  G.,  A,  406,  Q.,  A,  I,  201  ;  "mieeUal,*^ 
H.'D.,  A,  II,  845  ;  "  c<nirt  abducUur  du  bras,  on  petU  rond"  Ch.,  A,  265 ;  iiuni  abdnetar  ^ 
the  arm,  or  teres  minor,  Ch.  (Fl.),  A,  250  ;  teres  minar,  Miv.,  B,  148. 

Figures. — Ectal  aspect  (74,  where  the  muscle  has  its  more  common  name  teres  mhuiT) ; 
origin  area  (43) ;  insertion  area  (68). 

Posture.  —As  for  the  M.  ivfraspindtus  (§  678). 
Exposure. — By  the  reflection  of  the  M.  infraspinatus. 

General  Description. — Small,  from  part  of  the  glenoid  border 
of  the  scapula  to  the  Taberculum  micostale  (Pig.  68). 

Dissection. — The  mesoscapnlar  border  was  exposed  by  the  re- 
moval of  the  infraspinatus.  The  opposite  border  is  nearly  in  line 
with  the  glenoid  border  of  the  scapula,  and  it  is  only  necessary  to 
remove  some  connective  tissue  between  it  and  the  oblique  border  of 
the  ectotriceps^  and  to  dissect  up  the  muscle  from  the  meditricepSj 
to  which  it  adheres  somewhat  closely.  In  reflecting,  note  the  close 
attachment  of  the  ental  surface  to  the  capsule  of  the  shoulder  joint 

Origin. — By  a  sheet  of  tendinous  fibers  from  the  glenoid  border 
of  the  scapula,  beginning  about  one  fifth  of  the  length  of  the  border 
from  the  glenoid  fossa,  and  ending  at  its  middle. 

Insertion. — By  a  very  short  tendon  upon  the  Tbcl.  micostale  on 
the  cephalic  aspect  of  the  trochiter. 

M.   TERES. 

g  680.  Synonymy.— The  human  teres  major,  G.,  A,  406,  Q.,  A,  I,  202  ;  **  teres,**  S.-D.. 
A,  II,  339  ;  **  ahducteur  du  bras,  ou  grand  rond,"'  Ch.,  A,  267  ;  abductor  of  ike  arm,  or  t€r€S 
major,  Ch.  (Fl.),  A,  253;  teres  major,  Miv.,  B,  148. 

Figures. — Ectal  aspect  (66,  67,  74);  ental  aspect  (75) ;  origin  area  (43);  insertion  am 
(69,  70). 

Posture. — ^The  same  as  for  the  M.  siCb  scapular  is. 

Exposure.  —If  the  bicipital  arch  has  not  been  divided,  it  must 
be  now ;  the  brachial  artery  and  nerves  accompanying  it  must  be 
removed,  and  the  body  of  the  M.  biceps  pushed  ventrad. 

General  Description. — A  thick  band ;  from  the  glenoid  border 
of  the  scapula  to  the  ventral  surface  of  the  huTnerus,  a  little  distad 
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of  its  head ;  associated  at  its  origin  with  the  svbecapulaTiif  and  at 
its  insertion  with  the  latissimus. 

DiMeoUon.— Both  borders  of  the  muscle  have  been  indicated 
dniii^  the  examination  of  the  mbacaptUaHs  and  latissimua.  Con- 
nect them  at  the  point  of  junction  of  the  M.  teres  with  tlie  last  named 
mascle.  The  scapular  part  of  the  muscle  may  be  dissected  from  its 
attachment  along  the  border  of  the  scapula,  but  the  humeral  part — 
tt^ther  with  the  humeral  part  of  the  latissimus — can  be  retlected 
with  ease. 

Ozigin. — By  fleshy  fibers,  from  all  but  the  glenoid  sixth  of  a 
shallow  groove  along  the  glenoid  border  of  the  scapula ;  this  groove 
intervenes  between  tlie  true  glenoid  border  and  tlie  marked  ridge 
upon  the  subscapular  surface  which  runs  nearly  parallel  with  it  at 
&  distance  of  4-5  mm.  It  arises  also  from  tlie  aponeurotic  septum 
l)etween  it  and  the  svbscapvZaris. 

Ituertion. — This  has  been  described  in  connection  with  the 
M.  latissimus  (^  035). 

M.   EPITROCULEAKIS. 

§  681.  8700071117. — Thr  dormf-tpitroehtim  uf  monkcyn,  and,  by  crcoptlon,  of  mva,  Q., 
A,  1,307:  "  tncept-intrme,"  %A\.  A.  II,  »49;  dtirm-tpUnxhlcar.hWv..  X.  187. 

FiEnrea.— Eclal  asiNH-t  (72,  left  eldul;  dliUl  pntl,  rfflocted  (72,  riftlit  Bldi<)  :  both 
ends  (7.^. 

Fovture. — Let  the  arm  rest  upon  its  cephalic  surface,  with  the 
olecranon  and  the  gleno-vertebral  angle  of  the  scapula  toward  the 
dissector.  The  muscle  was  exposed  during  the  dissection  of  the 
peclo-antebrachialis  and  clavo-deltoidevs. 

General  DeBCiiption. — A  thin  ribbon,  from  the  vertebral  bor- 
der of  the  laiisslmvs  to  the  caudal  border  of  the  olecranon  process 
of  the  ulna. 

Dimection.— The  ventral  border  was  indicatecl  in  the  dissection 
of  the  pecto-antebrachiaUs  ;  the  dorsal  border  may  be  seen  if  the 
kUiitsimifS  is  drown  towanl  the  head  of  the  huiiiems.  Both  borders 
should  be  freed  from  connective  tissue  and  thin  fascia ;  then  the 
muscle  may  be  divided  at  its  middle. 

Origin. — Variable  and  ill  defined.  By  fleshy  fibers  from  the 
ventral  border  of  the  latissimus,  just  opposite  the  oblique  line  of 
union  of  the  latter  musciu  with  the  teres,  and  close  to  the  place  of 
reception  of  the  dermo-kiimeralis  ;  occasionally  some  of  tlie  fibers 
arise  from  the  fotter  muscle. 
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Insertion. — At  the  epitrocMea  the  fleshy  fibers  are  replaced  by 
a  thin  tendon  which  really  forms  part  of  the  general  antebrachial 
fascia,  and  is  continuous  with  the  tendons  of  the  pecto-aidebrachi' 
alls  ;  so  much  of  the  fascia  as  belongs  to  this  muscle  is  attached 
along  the  proximal  10-15  mm.  of  the  caudal  border  of  the  triangular 
subcutaneous  area  upon  the  dorsal  aspect  of  the  olecranon. 

M.  MEDITRICEPS. 

§  682.  Synonymy. — The  human  middle  or  seaptUar  head  of  the  triceps,  Q„  A,  400,  Q., 
A,  1, 207  ;  " biceps-moyen"  S.-D.,  A,  IT,  848 ;  " long  extenseur  et  gros  extenMur  de  Vawnt 
bras"  Ch.,  A,  273  ;  (he  long  and  large  extensor  of  the  forearm,  Ch.  (Fl.),  A,  258;  second 
part  of  the  triceps,  Miv.,  B,  149. 

Figures.— Cephalic  aspect  (66,  67,  74) ;  caudal  aspect  (72,  75) ;  origin  area  (43). 

■ 

Posture. — At  first  the  arm  should  rest  upon  its  cephalic  side, 
but  the  posture  must  be  changed  several  times  during  the  dissection. 

Exposure. — By  the  reflection  of  the  MM.  latissimus,  teres  and 
epitrochlearis. 

Qeneral  Description. — Prismatic,  from  the  glenoid  third  of  the 
glenoid  border  of  the  scapula  to  the  olecranon. 

Dissection. — At  the  middle  of  its  length  the  ventral  border  of 
the  muscle  is  indicated  by  the  large  nerve  which  lies  between  it  and 
the  M.  entotriceps.     Let  the  scapula  be  flexed  upon  the  brachium 
so  as  to  relax  the  muscle,  and  dissect  from  the  caudal  toward  th^ 
cephalic  border  along  its  entire  length,  as  far  as  the  epitrochlea. 

The  cephalic  surface  is  readily  separable  from  the  ectotriceps  ii 
its  proximal  fourth  ;  but  for  the  rest  of  its  length  it  is  united 
the  dorsal  border  of  that  muscle  by  a  strong  fascia.  In  reflectings^g 
the  distal  part,  note  the  close  union  of  both  borders  of  the  muscle^^  e 
in  its  distal  5  mm.,  and  the  presence  of  a  synovial  sacTc  over  the^^  e 
bifid  tip  of  the  olecranon. 

Origin. — By  a  short  tendon,  the  outline  of  the  section  of  whicl»^  'ft 
is  wedge-shaped,  the  base  toward  the  glenoid  end  of  the  scapul^iM     i 
and  the  apex  toward  the  gleno- vertebral  angle.     The  line  of  origiiKi     i 
occupies  nearly  the  glenoid  third  of  the  glenoid  border,  beginnin^^^ 
about  1  mm.  from  the  glenoid  fossa. 

Insertion. — By  a  short  tendon  upon  the  rounded  tuberosit 
w^hich  forms  the  dorsal  angle  of  the  olecranon  ;  the  ventral  borde^: 
of  the  tubercle  is  indicated  by  a  slight  transverse  furrow. 

§  683.   Explanation  of  Fig.  76. — The  muscles  on  the  caudaJ 
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M.   BCT0TRICEP8. 

§  684.  Synonymy. — ^The  external  head  of  the  human  triceps,  0.,  A,  400,  Q.,  A,  1, 207  ; 
*•  trieepi  eaoteme"  8.-D.,  A  II,  847  ;  ''court  eaieneeur  de  Vavanl  brae;*  Ch.,  A.  273  ;  8h<yH 
extensor  of  the  forearm,  Gh.  (Fl.),  A,  200  ;  first  division  oftJie  triceps,  Miv.,  B,  140. 

Figures.^Ectal  aapeet  (66,  67,  74) ;  origin  area  (71). 

Posture. — The  arm  may  rest  upon  the  shoulder  and  wrist,  the 
elbow  looking  upward,  the  dorsal  aspect  of  the  brachium  toward 
the  dissector,  and  the  antebrachium  leaning  against  a  block. 

Xhqposure. — The  muscle  is  subcutaneous  in  its  whole  length,  and 
was  exposed  in  removing  the  skin  from  the  cephalic  aspect  of  the 
brachium. 

Oeneral  Description. — A  flattened  fusiform  mass,  from  the 
proximal  part  of  the  deltoid  ridge  of  the  huniertts  to  the  cephalic 
aspect  of  the  olecranon. 

Dissection. — The  dorsal  border  was  cut  from  the  cephalic  border 
of  the  medilriceps,  and  the  whole  muscle  is  attached  to  the  subja- 
cent muscles  only  by  connective  tissue ;  an  artery  enters  its  ental 
surface  a  little  proximad  of  the  middle  of  the  length,  and  must  be 
divided.  The  ventral  border  is  attached  to  the  brachialis  upon  the 
cephalic  side  of  the  arm  by  a  strong  fascia,  but  at  the  middle  of  the 
muscle  it  is  thinner  than  elsewhere,  and  may  be  cut  first.  Then 
transect  the  muscle  and  reflect  it,  dividing  the  fascia  between  its 
ventral  border  and  the  adjacent  parts. 

Origin. — By  a  thin  tendon  from  the  proximal  part  of  the  deltoid 
ridge  and  from  the  dorso-cephalic  asjiect  of  the  neck  of  the  humerus. 
The  line  of  attachment  is  curved  so  as  to  pass  ventrad  of  the  tuber- 
cle for  the  insertion  of  the  micostaUs^  and  dorsad  of  the  origin  of 
the  middle  division  of  the  entotriceps^  some  fibers  of  which  seem  to 
spring  from  the  tendon  of  the  ectotriceps.  The  line  begins  about 
6  mm.  proximad  of  the  proximal  end  of  the  line  of  insertion  of  the 
spinO'deUoideus. 

Insertion. — ^The  proper  tendon  is  5  mm.  wide  at  its  attachment 
to  the  cephalic  border  of  the  olecranon,  but  the  distal  half  of  the 
ventral  border  of  the  muscle  is  so  firmly  connected  to  the  brachial 
and  antebrachial  fascia  that  it  may  be  said  to  have  a  general  inser- 
tion upon  the  region  about  the  elbow. 

M.   ENTOTRICEPS. 

§  6S5.  Remark. — The  remaining  exteneors  of  the  antebrachium  are  not  easy  to 
homologiae  with  the  parts  of  the  human  triceps,  anconeus  and  subanconeue ;  the  namea 
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¥'\g.  71,  where  their  origlii  arean  are  Been  to  be  regpeciivelj  itUemifdiate.  dUtai  m 
villi.     It  should  be  remembered  that  the  namca  hero  upplietl  to  ihem  ure  merelj  pi 

BpitTucldearUi^^X). — Thu  proximal  end  In  in  position:  tliedieiol  teadoii  bufl 
reflocled  ;  the  tendon8«f  the  iwu  divi^oiiH  of  the  ptela-antr^racAiali*  (g§  645-M7,  I 
witU  which  It  18  atBuciated,  have  beeo  Kmnved. 

Ezteiitar  [enrpi\  radinlU  bmuT  (g  W©I 
ex.  rod.  longii/r  (g  (li'4), — The  former  o( 
those  iTCu  tuiBO('iati<d  muscles  waa  but  pw- 
tially  visible  in  Fig.  7  ' 
McxoT  {lUgitorum 
Thia  reiiresenia  ibe 
digiiH  which,  in  Anthropotumy,  b  n 
limit,  n'lperftrialii  or  pfrjbratui.  It  ia  a4t 
particularly  dewribed  herein. 

i-Je.ror  (rarpi)  rmliallt  (g  702).— The  iUtI- 
HioD  of  th(^   iUBertlon  tendmi   deticribc 
SlraiiB-Durclibeiai  doc«  not  appear  iaS 
Bgore. 

LalUnimat  (g  685).— After  the  i\A^ 
of  the  bicipital  arch,  The  parts  iinincidliu 
coiici>mF<d  in  its  fomiaiion  were  renjoTcd. 
The  figure  slions  the  intimale  aaeoclalioB 
f  thu  dialal  endi  of  the  laCimmv*  and  Itret, 
and  the  origin  of  the  ipUToehlrarii  Irom  the 
ectal  aspect  of  the  funner  tinr  tta  Tcntnl 
mikrgin.     ■ 

LeaUaraaguU  uraptdir  (g  060). — Ab  abown 
in  Fig.  43  and  73,  tlie  origins  of  this  and  ot 
the  trrratvi  magnu»  ore  practioall]'  oontin 

McditrUep*  (g  683).— The  cephalic  aa|)«cl 
of  the  proiiinal  end  appeal^  In  Fig.  74. 

BAomboidmti  (%  020).— The  Rcapular  end 
of  ibis  musnle  ia  Been  to  be  coeitcngivc  with 
the  scapular  ends  of  the  nrrratiu  magniu 
and  Ufitor  aiigrik  leapidir.  but,  as  abtiWD 
u|X)n  Y'\g.  48  and  44.  the  insprtion  amt  if 
jMrtl;  u|Hin  the  entnl  and  panlj*  upon  the 
ectal  aspect  of  the  vprtcbrsl  marf^  of  ibr 

Serratii*  maffnan  (g  004), — See  In.  jipj. 
•cap.,  above. 

Terei  (g  680).- As  stated  elaewhenv  ■!>« 
word  mifjfH-  is  xoperfluoua,    The  figure  wall 
shows  the  passage  of  the  combined 
:  ivro  binds  of  tbe  n^raeoidaua. 


Fro.  7.1.— The  Mcbcles  x. 

Cal'Dai,  AsrBCT  of   thk    Br.^c 
Ain>  Ahtebrachium. 


of  this  mnscle  and  the  liilmimi 


I  betw- 


M.  ECTOTBICEPS. 
§  684.  Synonyniy.— Tlie  ixltmal  krad  of  the  bumiuj  trieepa.  G.,  A,  409,  ft .  A.  T,  207  ; 

"ttitepa  /xUrnt."  8.-D,,  A  II,  347  ;  "  (ourt  exttnttur  tie  Vacant  bra»,"  Cb.,  A.  273  ;  thori 
exleiisor  o/l/iefar/urm,  CL.  (Fl.),  A.  259  ;  Jirtt  dicition  oftketrieepf,  Miv„  B,  149, 
Figures.— Bcial  aapeot  (OG,  87,  74) ;  origin  area  (71). 

Poature.— The  arm  may  rest  upon  the  shoulder  and  wrist,  the 
elbow  looking  upward,  tlie  dorsal  aspect  of  the  brachium  toward 
the  dissector,  and  tlie  antebraehium  leaning  against  a  block. 

Exposure. — The  muscle  is  subcutaneous  in  its  whole  length,  and 
was  ex]io3ed  in  removing  the  skin  from  the  cephalic  aspect  of  the 
bracliiurii. 

General  Description. — A  flattened  fusiform  mass,  from  the 
proximal  part  of  the  deltoid  ridge  of  the  huTiierus  to  the  cephalic 
asptct  of  the  olecranon. 

Dissection. — The  dorsal  border  was  cut  from  the  cephalic  border 
of  the  mediiriceps,  and  the  whole  muscle  is  attached  to  the  subja- 
cent muscles  only  by  connective  tissue ;  an  artery  enters  its  ental 
surface  a  little  proximad  of  the  middle  of  the  length,  and  must  be 
divided.  The  ventral  border  is  attached  to  the  brachialis  upon  the 
cephalic  side  of  the  arm  by  a  strong  fascia,  but  at  the  middle  of  the 
muscle  it  is  thinner  than  elsewhere,  and  may  be  cut  first.  Then 
transect  the  muscle  and  reflect  it,  dividing  the  fascia  between  its 
ventral  border  and  tlie  adjacent  parts. 

Origin. — By  a  thin  tendon  from  the  proximal  part  of  the  deltoid 
ridge  and  from  the  dorao-cephalic  aspect  of  the  neck  of  tlie  humerus. 
The  line  of  attachment  is  curved  so  as  to  pass  ventrad  of  the  tuber- 
cle for  the  insertion  of  the  micostalis,  and  dorsad  of  the  origin  of 
the  middle  division  of  the  entotriceps,  some  fibers  of  which  seem  to 
spring  fntm  the  tendon  of  the  ectotriceps.  The  line  begins  about 
5  mm.  proximad  of  the  proximal  end  of  the  line  of  insertion  of  the 
spill  o-deltoideus. 

Insertion. — The  proper  tendon  is  5  mm.  wide  at  its  attachment 
to  the  ce))lialic  border  of  the  olecranon,  but  the  distal  half  of  the 
ventral  border  of  tlie  muscle  is  so  firmly  connected  to  the  brachial 
and  antebrachial  fascia  that  it  may  be  said  to  have  a  general  inser- 
tion upon  the  region  about  the  elbow. 


M.    ENT0TB1CEP3. 


g  685,   Remark.— Tlie  rptuftining 
omologiie  n-iili  the  jmrtB  at  tlie  Im 
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here  given  to  them  are  provisioDal  and  descriptive  rather  than  designatory.    They  reidQy 
separate,  and  no  special  directions  for  dissection  are  required. 

DY.  INTERMEDIA. 

§  686.   Synonymy.—StrausDurckheim  (A,  II,  850)  calls  this  " U  premier  chff  de 
Vancom  moyen  " ;  Mivart  describes  it  as  the  fourth  divUian  of  tihe  triceps  (B,  149). 
Figures.  —In  part  (75) ;  origin  area  (68,  71). 

Origin. — ^By  fleshy  fibers  from  the  dorsal  surface  of  the  surgical 
neck  of  the  humerus,  and  from  the  proximal  part  of  the  shaft. 
Sometimes  the  attachment  extends  upon  the  arthral  capsule.  The 
length  of  the  area  of  origin  equals  about  one  sixth  of  the  length  of 
the  humerus.  Its  caudal  border  is  encroached  upon  by  the  area 
of  insertion  of  the  M,  coTdcoideus^  cojpvt  breve^  but  the  cephalic 
border  is  rounded,  and  embraced  by  the  line  of  origin  of  the  M, 
ectotriceps.  The  triangular  apex  of  the  area  lies  between  the  ori- 
gins of  the  caudal  division  next  to  be  described  and  the  M,  brachi- 
alts.  The  ventral  border  is  indicated  by  the  radiaZ  artery  and 
Tver^e  which  lie  between  it  and  the  dv,  caudalis. 

Insertion.  —At  the  junction  of  the  middle  and  distal  thirds  of 
the  humerus  the  muscle  ends  in  a  slender,  flat  tendon  which  widens 
slightly  as  it  nears  the  elbow,  rests  in  the  furrow  at  the  proximal 
end  of  the  bone,  and  is  inserted  into  the  oblique  ridge  which  forms 
the  dorsal  limit  of  the  furrow,  thus  slightly  ventrad  of  the  ridge  of 
insertion  of  the  meditriceps.  Between  the  tendon  and  the  floor  of 
the  furrow  is  a  synovial  capsule. 

DV.  CAUDAUB. 

§  687.   Synonymy. — Called  by  S.-D.  (A,  II,  350)  "  le  second  chefde  Vancone  moyen  " ; 
it  is  the  third  division  of  Mivart  (B,  149). 

Figures. — Caudal  aspect  (75) ;  origin  area  (70,  71). 

Origin. — By  fleshy  fibers  from  a  subtriangular  area,  a  little 
proximad  of  the  middle  of  the  dorso-caudal  aspect  of  the  humerus. 
The  length  of  the  area  equals  about  one  sixth  of  the  length  of  the 
bone.    Its  apex  points  proximad,  and  is  almost  continuous  with 
the  apex  of  the  origin  area  of  the  Dv.  intermedia. 

Along  the  caudal  border  of  the  distal  part  of  the  muscle  runs 
the  ulnar  nerve^  and  the  radial  artery  and  nerve  cross  the  dorsal 
border  at  about  the  junction  of  the  proximal  and  middle  thirds. 

Insertion. — By  short,  tendinous  fibers  upon  the  caudal  border 
of  the  ventral  aspect  of  the  olecranon  as  far  as  the  lip  of  the  greater 
sigmoid  notch  (Fig.  30). 


§  088.  Sjnonymy.— The  aiMni  inUrite  at  S.-D.,  A,  11,  331  ;  the  fflh  dimaion  of  (Ae 
trktfis.  Mivart,  B,  149. 

Figures.— Em al  aspect  (75);  origin  area  (70,  71). 

Origin. — By  fleshy  or  Btiort  tendinons  fibers  from  the  ectal  sur- 
face of  the  osseous  bar  which  encloses  tUe  Foramen  epitrochleare, 
as  far  as  the  origin  area  of  the  pronaior  teres  upon  the  epitrochlea. 

Insertion. — By  fleshy  fibers  into  the  caudal  border  of  the  olecra- 
non, just  distad  of  the  furrow  for  the  insertion  of  the  Tiieditriceps. 

DT.   CEPHALIC  A. 

§  683.    SjDOV.jmj.~T\ui  ananiS exlernf,  S.-D.,  A,  II,  350;  the  onMneus,  Miv,.B,  W9. 
Figures. — IndlBUnctlj  (75) ;  orijrin  urea  (71 1. 

Exposure. — The  strong  fascia  upon  the  cephalic  surface  of  the 
elbow  must  be  removed. 

Origin, — By  ttesliy  flbers  from  the  elongated  triangular  surface 
upon  the  distal  half  of  the  dorsal  surface  of  the  humeral  shaft. 
The  cephalic  limit  of  tlie  area  is  indicated  by  the  prominent  ridge 
which  extends  obliquely  distad  from  the  middle  of  the  dorsal  sur- 
face to  the  epicoudyle.  The  caudal  border  extends  more  nearly  in 
the  line  of  the  axis  of  the  bone. 

Insertion. — By  fleshy  fibers  upon  the  cephalic  side  of  the  olecra- 
non, fiom  the  insertion  of  the  middle  division  to  a  point  opposite 
the  distal  lip  of  the  greater  sigmoid  notch,  which  is  just  distad  of 
the  epicoudyle.    The  insertion  area  is  about  2  cm.  long. 

The  ental  surface  of  the  muscle  is  attached  to  the  capsule  of  the 
elbow  joint,  but  its  thickness  indicates  that  it  serves  some  other 
purpose  than  that  suggested  by  Straus-Durcklteim,  namely,  to  keep 
the  capsule  tense. 

M     SPPINATOB   LONGUS. 

g  690.  Synonymy. — Tlic  hunuin  tvpimitor  longia,  Q.,  A.  415,  Q.,  A,  I,  215  ;  "long 
tupinattur,"  B.-D.,  A,  II,  350  ;  "  iung  aaphtateur."  CIi.,  A,  280 ;  lotig  tupiruUor,  Ch.  (Fl.), 
A,  272  ;  supinaXor  tangiui.  Miv.,  A,  IBl. 

Figures. — Cfplialic  Dfljject  (74|  ;  caudnl  aspect  (7fl) ;  origin  line  (71). 

Posture. — The  arm  may  rest  upon  the  caudal  surface  most  of 
the  time,  but  must  be  held  in  various  positions  at  diflerent  stages 
of  the  dissection. 

Exposure. — Divide  the  skin  and  the  ectal  fascia  from  the  epi- 
condyle  to  the  wrist,  and  girdle  the  arm  between  the  Emiiientia 
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hypothenaris  (Fig.  105)  and  the  base  of  the  poUex.  The  girdling 
must  be  done  with  care,  so  as  not  to  divide  any  of  the  tendons  at 
the  wrist.  Reflect  the  skin  and  fascia  first  upon  the  caudal  (ulnarj 
side  of  the  antebrachium. 

General  Description. — A  slender  muscle  from  the  cephalic  side 
of  the  humerus  to  the  distal  end  of  the  radius. 

Dissection. — If  the  antebrachium  is  extended  slightly,  the  free 
ventral  border  of  the  muscle  will  appear.  The  dorsal  border  is 
attached  by  connective  tissue  to  the  subjacent  muscles,  excepting 
close  to  the  ventral  border  of  the  brachium,  where  a  large  nerve 
passes  between  it  and  the  next  muscle.  Trace  this  border  distad  to 
near  the  end  of  the  radius,  noting  that  the  connections  with  the  sub- 
jacent muscles  become  firmer  toward  the  wrist.  Divide  the  muscle, 
and  reflect  the  proximal  end  ;  this  sometimes  adheres  so  closely  to 
the  cephalic  surface  of  the  brachialis  that,  for  5-7  mm.  from  the 
humerus,  it  cannot  be  separated  without  cutting  fibers. 

Origin. — By  a  very  thin  tendon,  from  the  middle  fifth  of  the  dor- 
sal border  of  the  humerus ;  a  third  of  the  origin  line  lies  between 
the  origin  areas  of  the  hrdchialis  and  the  cephalic  division  of  the 
ejitotriceps ;  the  rest  of  the  line  is  a  direct  proximal  continuation 
of  the  apex  of  the  origin  area  of  the  last  named  muscle,  and  ceases 
at  the  distal  end  of  the  origin  area  of  the  caudal  division. 

Insertion. — By  fleshy  fibers  upon  the  distal  end  of  the  radius, 
just  proximad  of  the  grooves  for  the  tendons  of  the  MM,  ecctensore^ 
radiales  and  upon  the  adjacent  ligaments. 

M.  BICEPS. 

§  691  Synonymy. — The  liuman  hicep^  brarhialiSy  G.,  A,  408,  or  biceps  flexor  cubiti,  Q., 
A,  I,  205 ;  "  biceps,"  S.-D..  A,  II,  353  ;  **  long  flechisseur  de  Vamnt  bras  on  biceps  brachial*' 
Ch.,  A,  271  ;  long  flexor  of  the  forearm  or  bracJiial  biceps,  Ch.  (Fl),  A,  255  ;  biceps,  Miv.,  B,  148. 

Figures. — Ventro-caudal  aspect  (72,  73) :  cephalic  aspect  of  distal  end  (74) ;  reflected 
(75) ;  origin  point,  tuberciUum  bicipitale  (45,  A,  43) ;  insertion  point,  tuberositas  bieipi' 
talis  (30). 

Posture. — At  first  the  arm  should  rest  upon  the  cephalic  side. 
The  muscle  was  exposed  by  the  division  of  the  bicipital  arch  (§  662). 

General  Description.— A  long,  fusiform  muscle  extending  the 
whole  length  of  the  ventral  surface  of  the  brachium,  from  the 
bicipital  tiibercle  of  the  scapula  to  the  bicipital  tuberosity  of  the 
radius. 

Dissection. — No  preliminary  dissection  is  needed  beyond  freeing 
the  muscle  from  fascia  and  connective  tissue.    After  transection,  if 
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the  scapula  is  strongly  flexed  upon  the  brachium,  the  tendon  of  ori- 
gin of  the  muscle  may  be  seen  to  play  in  the  bicipital  groove.  If 
now  the  capsule  is  opened,  the  tendon  will  be  seen  to  be  still  cov- 
ered by  a  special  sheath,  so  that  it  does  not  lie  free  within  the  cap- 
sule. '  If  it  be  desirable  to  expose  the  whole  tendon,  the  dissector 
must  divide  the  coracoid  attachment  of  the  entopectoralis  and  the 
exi)anded  tendon  of  the  xipM-humeralis. 

The  distal  end  of  the  M.  biceps  must  then  be  freed  from  general 
connective  tissue,  and  special  note  taken  of  a  rather  ^rm  tendinous 
hand  which  connects  the  caudal  side  of  the  muscle  with  the  fascia 
covering  the  M.  proncUor  teres.  The  inserticm  cannot  be  seen  until 
some  of  the  antebrachial  muscles  are  removed,  but,  by  lifting  the 
border  of  the  muscle  which  arises  from  the  epicondyle,  it  is  possible 
to  trace  the  tendon  of  the  Mceps  toward  a  point  upon  the  radius 
distad  of  the  attachment  of  the  clavo-deUoideus  and  bracMalis. 

Origin.— By  a  strong,  rounded  tendon,  1.5  cm.  long,  from  the 
prominent  glenoid  lip  of  the  glenoid  fossa  of  the  scapula.  (In  man, 
a  second  tendon — that  of  the  "  short "  or  "  coracoid"  head — ^arises 
from  the  tip  of  the  Pre.  coracoideus.) 

Insertion. — By  a  similar,  though  slightly  shorter,  tendon  upon 
the  bicipital  tvberosity  of  the  radius.  An  additional  slight  inser- 
tion is  by  the  tendinous  band  above  mentioned  upon  the  ventral 
surface  of  tlie  pronaior  teres, 

M.   BRACHIALIS. 

§  003.  Synonymy.— The  human  brachial^  aureus,  O.,  A,  409,  Q.,  A,  1,  206;  *' bra- 
chial" 8.-D.,  A,  II,  854 ;  "  eottrt  flechitiaeiir  de  Vatant  bras  ou  brarhial  anterUnr,"  Cb.,  A, 
272  ;  short  flexor  of  the  fitrearm,  Ch.  (Fl),  A,  256  ;  braehialts  antieus,  Miv..  B,  148. 

Figures. — Ectal  aspect  (74) ;  ental  aspect  (75) ;  origin  area  (68,  71^ ;  insertion  area, 
indistinctly  (80). 

Posture. — With  this  and  the  remaining  muscles  the  appropriate 
posture  will  readily  suggest  itself  to  the  dissector. 

Ezpoflure. — By  the  reflection  of  the  3fM.  biceps  and  supinator 
longus. 

General  Description. — From  an  irregular,  long,  v-shaped  line 
u])on  the  cephalic  surface  of  the  shaft  of  the  humerus  to  the  ulna 
near  its  proximal  end. 

Dissection. — Flex  the  brachium  slightly  upon  the  antebrachium 
so  as  to  relax  the  muscle.  At  the  border  of  the  antebrachium  push 
it  slightly  cephalad,  and  note  that  here  it  is  attached  to  the  hume- 
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rus  only  by  loose  connective  tissue,  which  may  be  torn  with  the 
tracer. 

Note  here  the  median  nerve  and  brachial  artery  after  their 
passage  through  the  Forarnen  epitrochleare.  Still  keeping  the 
brachium  flexed,  separate  the  cephalic  side  of  the  muscle  from  the 
series  of  antebrachial  muscles  arising  from  the  cephalic  side  of  the 
humerus.  The  muscle  may  be  divided  just  proximad  of  its  uniou 
with  the  clavO'deUoideus. 

%  693.  Origin. — By  fleshy  fibers  from  an  irregular,  long,  v-shaped 
line  extending  almost  the  whole  length  of  the  cephalic  surface  of  the 
shaft  of  the  humerus.  The  apex  of  the  v  is  represented  by  a  trian- 
gular area  a  little  distad  of  the  tubercle  for  insertion  of  the  M, 
micostaZis, 

The  dorsal  and  longer  branch  of  the  v  extends  dorso-distad  to 
near  the  middle  of  the  length  of  the  bone,  thence  distad  to  the  crUta 
epicandylariSy  which  it  foUows  to  opposite  the  proximal  end  of  the 
Pm,  epitrochleare. 

The  ventral  branch  runs  ventro-distad  parallel  with  the  crUla 
deltoidea^  then  distad  to  about  the  junction  of  the  middle  and  distal 
thirds  of  the  bone. 

Each  of  these  branches  is  2-4  mm.  wide,  and  is  really  therefore 
a  long  and  narrow  area  rather  than  a  line.  The  triangular  space 
between  them  does  not  give  origin  to  fibers. 

Insertion. — From  this  peculiar  origin  the  fibers  converge  to  form  a  flat  tendon  .5-1  cm. 
wide,  which  is  closely  attached  by  its  ectal  surface  to  the  ental  surface  of  the  tendon  of 
the  M.  clavo-deltoidetLS.  The  tendon  of  the  braehialia  is  inserted  upon  the  dorsal  portion  of 
the  depressed  rough  area  on  the  caudal  aspect  of  the  ulna  just  distad  of  the  g^reater  sig- 
moid notch  and  about  midway  between  the  dorsal  and  ventral  margins  of  the  bone. 

This  account  of  the  M.  hrachialis  is  derived  mainly  from  the  illustrated  Thesis  of 
Homer  Collins,  B.  S. ,  a  special  student  in  the  Anatomical  Laboratory  of  Cornell  UniTer- 
sity.  The  dotted  lines  upon  Fig.  68,  71  approximately  include  the  outline  of  the  v-sbiped 
line,  but  they  should  be  double. 

M.  EXTENSOR  (CARPI)  RADIAUS  LONGIOR. 

§  694  Synonymy. — The  human  muscle  of  the  same  name,  G.,  A,  415,  Q.,  A,  1, 216; 
**  premier  radial,'*  S.-D.,  A,  II,  359  ;  ])art  of  the  "  extenseur  anteritur  du  metaearpe"  Ol, 
A,  277  ;  part  of  the  anterior  extensor  of  the  rnetacarpus,  Ch.  (Fl.),  A,  262  ;  extensor  dtrjfi 
radialis  longior,  Miv.,  B,  151. 

Figures. — Cephalic  aspect  (74) ;  caudal  asjject  (75) ;  origin  area  (71). 

General  Description. — From  the  epicondylar  ridge  of  the  humenu  to  the  proximil 
end  of  the  indical  metacarpal. 
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Dissection. — Just  dorsad  of  the  insertion  of  the  aupinator  langua  is  the  obllqae  border 
>f  the  strong  tend(m  of  the  M.  extensor  ouis  metaearpi  poUioU,  Entad  of  this  tendon  may 
tw  seen  another  tendon  evidently  continaous  with  the  musde  lying  along  the  cephalic  bor- 
ler  of  the  antebrachiam.  With  the  tracer,  separate  the  tendon  into  two,  an  octal  and 
more  slender,  and  an  ental  and  thicker.  The  former  may  be  traced  proximad  for  two 
fifths  of  the  length  of  the  antebrachiam,  where  it  is  continuous  with  its  muscle,  the  extensor 
oarpi  {radiaUi)  longior. 

Divide  the  muscle  at  the  middle  ;  in  reflecting  the  proximal  end,  note  that  it  becomes 
thinner  and  wider,  is  wedged  somewhat  between  two  subjacent  muscles,  and,  at  the 
linmenis,  has  a  third  or  a  fourth  overlapped  by  the  muscle  arising  just  distad  of  it. 

By  pulling  upon  the  tendon,  and  alternately  flexing  and  extending  the  manus,  it  may 
be  seen  that  the  tendon  passes  across  the  carpus  entad  of  the  oblique  tendon  of  the  eaeten' 
10T  metaearpi  pdlieii.  With  the  arthrotome,  cut  the  fascia  at  one  side  of  the  tendon  upon 
the  carpus,  introduce  the  tracer,  and  thus  indicate  where  more  incisions  may  be  made  so 
IS  to  expose  the  whole  tendon  as  far  as  the  proximal  end  of  the  indical  metacarpal. 

Note  that,  in  its  passage  over  the  distal  end  of  the  radius,  the  tendon  lies  in  a  groove 
apon  the  dorso-cephalic  side  of  the  bone,  separated  by  a  triangular  elevation  from  the 
groove  for  the  tendon  of  the  extensor  metaearpi  poUieU. 

^  005.  Remark. — By  analogy  with  the  less  modified  log,  the  muscles  of  the  arm  which 
lie  upon  the  dorsal  aspect  of  the  antebrachium  and  are  inserted  upon  the  carpus  should  be 
called  flexors^  and  those  upon  the  caudal  aspect  extensors.  These  and  other  considerations 
have  been  presented  by  the  senior  author  (1  and  4).  In  an  ideal  myological  nomen- 
dalare,  we  believe  the  muscles  should  be  named  as  above,  but  in  the  present  practical 
work  it  seems  best  to  retain  the  designations  commonly  accepted. 

Origin. — By  fleshy  fibers  from  the  epicondylar  ridge  of  the  humerus,  between  the 
origin  area  of  the  supinator  longus  and  a  point  opposite  the  distal  end  of  the  Foramen  epi- 
troehleare.  The  larger  part  of  the  origin  line  lies  between  the  slender  distal  prolongation 
of  the  origin  area  of  the  hraehialis  and  tha  triangular  origin  area  of  the  eephaUe  division  of 
the  entotriefps.  The  distal  fourth  or  fifth  is  Just  ventrad  of  the  origin  line  of  the  extensor 
communis  {digitorum). 

Insertion. — By  a  long  tendon  upon  the  dorsal  border  of  the  proximal  end  of  the  indi- 
cal metacarpal. 

Remark. — like  other  tendons  which  pass  over  the  wrist,  this  is  held  in  place  by  liga- 
mentous bands  representing  parts  of  the  anntUar  or  armillary  ligaments, 

M.  EXTENSOR  (CARPI)  RADIALIS  BREVIOR. 

§  096.  Synonymy. — The  human  muscle  of  the  same  name,  G.,  A,  416,  Q.,  A,  I,  216  ; 
*'  second  radial"  8.-D.,  A,  II,  859  ;  part  of  the  "  extenseur  anterieur  du  mStacarpe"  Ch.,  A, 
277 ;  part  of  the  anterior  extensor  of  the  metacarpus,  C*h.  (Fl.),  A,  262  ;  ext,  carpi  rad.  bre- 
vior,  Miv.,  B,  151. 

Figures. — Cephalic  aspect,  in  part  (74) ;  caudal  aspect  (75) ;  origin  area  (68). 

General  Description.— From  the  epicondylar  ridge  of  the  humerus,  Just  proximad  of 
the  epicomdfflus,  to  the  base  of  the  medial  metacarpal. 

Dissection. — ^The  thicker  tendon  mentioned  as  joined  with  that  of  the  ex.  rad.  longior 
belongs  to  the  present  muscle.  This  tendon  is  shorter  than  the  other,  and  the  body  pro- 
portionately longer,  as  well  as  thicker.  Divide  it  1  em.  farther  distad  than  in  the  case  of 
the  ex.  rod.  longior,  and  reflect  both  ends. 

Origin. — By  fleshy  or  short,  tendinous  fibers  from  the  epicondylar  crest,  just  distad  of 


270  ANATOMICAL    TBCHNOLOQT. 

the  ori^  of  the  «r.  Tad,  longior.    The  origin  area  cannot  be  seen  fiillj  until  after  Hi 
removal  of  the  ex.  communis. 

Insertion. — The  tendon  passes  through  the  same  groove  as  the  tendon  of  the  ex.  rod. 
hngior,  and  is  inserted  upon  the  dorsal  side  of  the  proximal  end  of  the  medial  metaearpaL 

M.  EXTENSOR  (DIQITORUM)  COMMUNIS. 

g  697.  Synonymy. — The  muscle  has  the  same  name  in  homan  anatomy,  G.,  A,  417, 
Q.,  A,  I,  216 ;  extenasur  commune  des  doigts,  S.-D.,  A,  II,  *S64  ;  exterueur  arUerieitr  da  pha- 
langes, Ch.,  A,  275  ;  anterior  extensor  of  the  phalanges,  Ch.  (Fl.),  A,  263  ;  exi.  dig.  commu- 
nis. Mi  v.,  B,  151. 

Figures.— Ectal  aspect  (74) ;  origin  area  (68,  71). 

Dissection. — The  muscles  remaining  upon  the  cephalic  and  dorsal  surfeices  of  the  tnto- 
bracbium  are  covered  by  a  dense  fifiscia  which  must  be  removed.  Near  the  wrist  note  i 
wide  tendon  which  passes  ectad  of  the  M.  abductor  ossis  metacarpi  poUicis.  Trace  it  to  tbe 
corresponding  muscle,  and  this  to  the  humerus,  and  transect  the  muscle  at  its  middle. 

Origin. — By  fleshy  and  tendinous  fibers  from  the  epieondylar  ridge.  The  origin  tm 
is  about  9  mm.  long,  and  extends  from  the  disto-cephalic  angle  of  the  origin  area  of  tbe 
cephalic  division  of  the  entotriceps  to  the  trochlea ;  it  lies  just  dorsad  of  the  origin  area  of 
the  extensor  rad.  brevior  and  of  the  distal  fifth  of  the  ex.  rad.  hngior. 

Insertion. — The  tendon  lies  in  a  groove  upon  the  dorsal  surface  of  the  distal  end  of  tbe 
radius,  from  which  it  may  be  disengaged  by  slitting  up  the  ligament  which  conv«ts  the 
groove  into  a  canal.  It  then  divides  into  four  tendons  which  may  be  traced  to  the  dond 
aspect  of  Xh&four  ordinary  digits. 

M.    EXTENSOR  MINIMI  (DIGITI). 

g  698.  Synonymy.—The  human  muscle  so  called  (G.,  A,  417.  Q,,  A,  I.  218),  sends  a 
tendon  to  only  the  minimus,  while  in  the  cat  an^  dog  what  seems  to  be  the  same  mukk 
supplies  also  tbe  annularis  and  mecUus ;  (see  Huxley,  A,  418).  S.-D.,  however  (A,  II,  3©, 
309),  regards  it  as  forming  three  separate  muscles,  one  for  each  digit,  excepting  the  pdla 
and  index,  which  he  terms  Ex,  prop,  du  i>erpus,  paramese  and  micros,  respectively.  Eitn- 
seur  laterals  dej»  phalanges,  Ch.,  A,  279  ;  lateral  extensor  of  the  phaJlangts,  Ch.  (Fl.),  A,  2W; 
extensor  minimi  digiti,  Miv.,  B,  151. 

Figures. — Dorsal  aspect  (74) ;  origin  area  (68,  71). 

Origin. — From  the  ventral  border  of  the  epicondyle  just  distad  of  the  origin  of  tbe 
extensor  communis.  Tlie  proximal  part  of  the  origin  is  by  muscular  fibers,  and  the  distal 
by  a  short  tendon  At  2-3  mm.  from  the  origin  the  muscle  divides  into  a  slender  ectal 
portion  and  a  thicker  ental  part,  which  are  in  close  contact,  but  may  be  separated  witboat 
cutting  fibers  The  former  becomes  tendinous  at  the  junction  of  tbe  proximal  and  middle 
thirds  of  the  antebrachium,  and  the  latter  at  the  junction  of  the  distal  and  middle  third& 

Insertion. — The  tendons  join  the  corresponding  tendons  of  the  extensor  communis. 

M.    EXTENSOR  (CARPI)   ULNARI8. 

S  699.   Synonymy. — Tlie  human  muscle  of  the  same  name,  G.,  A,  417,  Q.,  A,  1, 218; 
cubital,  S.-D.,  A,  II,  360  ;  ex.  carpi  ulnaris,  Miv..  B,  152. 
Figures. — EVorsal  aspect  (74) ;  origin  area  (68). 

Origin. — In  two  parts  :  (A)  by  a  short,  broad  tendon  from  the  distal  end  of  tbe  cpiooo- 
dyle  next  to  the  origin  of  the  extrnsor  minimi ;  (B)  by  a  smaller  and  rounded  tendon 
from  the  proximal  lip  of  the  sigmoid  notch  of  the  ulna. 
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Insertion. — The  maacalar  fibers  oontinae  to  within  1  cm.  of  the  wrist ;  the  tendon, 
about  4  mm.  wide,  lASses  over  the  distal  end  of  the  ulna,  is  connected  with  ligaments,  and 
is  inserted  upon  the  tuberde  at  the  candal  side  of  the  proximal  end  of  the  minimal  meta- 
earpuL 

M.  INDICATOR. 

%  700.  Synonymy. — ^The  exUmor  indids  or  indicator,  Q.,  A,  I,  2d0  ;  extemor  indidt, 
G..  A.  418  ;  ••  indicator^'  Dunglison,  A,  676 ;  •*  indicaUurr  S.-D.,  A,  II,  367 ;  ext.  indicts 
and  ex.  iectindi  intemodU  poUieis,  Miv.,  B,  152. 

Origin. — By  fleshy  fibers  along  the  cephalic  border  of  the  ulna,  from  the  Usser  Hffmaid 
notch  to  the  junction  of  the  distal  and  middle  thirds  of  the  bone,  exclusive  of  the  olecranon. 
The  proximal  third  of  the  muscular  portion  resembles  the  ordinary  antebrachial  muscles, 
and  is  continuous  with  a  slender  tendon ;  the  remaining  fibers  form  a  thin,  loosely  con- 
nected series  of  bundles  extending  distad  at  an  angle  of  about  45  degrees  with  the  bone  to 
be  attached  to  the  tendon  almost  to  the  wrist. 

Insertion. — At  the  wrist  the  tendon  divides  into  two,  both  of  which  are  connected  with 
the  indlcal  tendon  of  the  extensor  communis.  The  more  caudal  of  the  two  tendons  some- 
times receives  a  small  tendinous  slip  from  the  medial  tendon  of  the  exUntor  minimi.  In 
some  cases  the  tendon  divides  into  three,  which  are  distributed  respectively  to  the  medius, 
the  index  and  the  second  segment  of  the  pollex. 

M.   PRONATOR  TERES. 

g  701.  S3rnonymy. — The  human  pronator  radii  teres,  G.,  A,  4tt,  Q.,  A,  1, 309 ;  "  rond 
pronateur,*'  S.-D.,  A,  II,  857 ;  pronator  teres,  Miv.,  B,  149. 

Figures.— Caudal  aspect  (75) ;  origin  area  (70,  71). 

Origin. — By  a  short,  strong  tendon  from  the  extremity  of  the  epitrochlea  just  distad 
of  the  origin  of  the  short  division  of  the  entotriceps. 

Insertion. — By  fleshy  and  short  tendinous  fibers  for  about  1.5  cm.  along  the  cephalic 
border  of  the  radius  at  its  middle. 

M.   FLEXOR  (CARPI)   RADIALIS. 

§  702.  S3rnonymy. — The  hvLmskH  fl^or  carpi  radialis,  G,,  A,  411,  Q.,  A,  I,  210 ;  "  cer- 
dalis,"  8.  D.,  A,  II,  362 ;  flexor  carpi  radialis,  Mlv.,  B,  149. 

Figures. — Caudal  aspect  (75) ;  origin  area  (70). 

Origin. — By  fleshy  and  short  tendinous  fibers  from  the  distal  aspect  of  the  epitrochlea. 

Insertion. — The  muscle  becomes  tendinous  about  2  cm.  from  the  wrist,  passes  deeply 
entad  of  the  surface,  and,  according  to  Straus-Durckheim,  divides  into  two  tendons  which 
sre  attached  to  the  indical  and  medial  metacarpals. 

§  708.  Other  Muscles. — In  addition  to  the  muscles  described  in  the  foregoing  pages, 
the  figures  indicate  more  or  less  fiilly  the  {losition  and  connections  of  the  following  :  MM. 
tupra-cervico-cutaneus  and  eerticoaurietiUtris  (66) ;  temporalis,  masseter,  digastricus  and 
fflenius  (67) ;  stemo-hpttideus,  stemo-thyroideus,  reefvjf  and  ectobliqitus  {abdominis)  (72) ; 
intereostales,  rectus,  ectchliqnus,  spUnius  and  stemo-hyoideus  (78) ;  flexor  ulnaris  and  flexor 
Ugitorum  communis  ectalis  (75). 

The  muscles  just  named,  together  with  all  others  of  the  cat,  are  more  or  less  fully 
lescribed  by  Straus-Durckheim,  and  most  of  them  are  at  least  enumerated  by  Mivart. 
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%  704.  The  Obvious  Structure  of  Muscle. — ^A  muscle  is  readily 
seen  to  be  a  collection  of  more  or  less  elongated,  reddish,  fleshy 
bundles  attached  at  each  end  more  or  less  independently  or  by  a 
common  fibrous  structure,  the  tendon.  The  bundles  are  easily  sep- 
arable into  smaller  bundles  called  fascicvZL  A  perimysium  or 
sheath  of  connective  tissue  surrounds  each  muscle,  and  from  this 
partitions  extend  between  the  fia^iculi,  furnishing  each  with  a  sep- 
arate sheath. 

§  705.  Microscopic  Structure. — Mbers. — Each  fasciculus  is 
composed  of  a  variable  number  of  cylindrical  fibers. 

Striation. — The  fibers  appear  to  be  composed  of  alternate  light 
and  dark  segments.  A  muscle  which  has  been  hardened,  in  alcohol 
for  example,  also  presents  an  appearance  of  longitudinal  striatioii, 
and  if  it  be  teased  carefally,  it  may  be  divided  into  finer  threads 
oaUed  flbriUce;  each  fibrilla  shows  the  same  alternating  light  and 
dark  bands  as  the  entire  fiber. 

Sarcolemma. — Surrounding  each  fiber  is  a  delicate  sheath  of 
elastic  tissue. 

JVuclei  or  Muscle  Corpuscles. — These  are  clear  oval  bodies  fonnd 
in  the  fibers.  In  Mammalian  muscles  they  lie  on  the  surface  of  the 
sarcolemma,  but  in  Amphibia  they  are  distributed  throughout  the 
substance  of  the  fibers. 

Length.— The  average  length  of  a  fiber  is  nearly  3  cm.  They 
are  of  nearly  uniform  size  throughout,  but  sometimes  branched  as 
in  the  tongue. 

Connection  with  Tendons. — ^A.  When  continued  in  a  direct  line 
with  a  tendon,  the  fiber  merges  into  the  tendon  somewhat  abruptly, 
yet  it  can  be  distinguished  from  tendon  only  by  the  absence  of 
cross  striation  in  the  latter. 

B.  When  the  fibers  join  the  tendon  at  a  more  or  less  acute  angle, 
they  terminate  in  rounded  ends  which  are  received  into  correspond- 
ing depressions  in  the  tendinous  structures.    Quain,  A,  11, 116. 


CHAPTER   VII. 

THE    ABDOMINAL   VISCEBA,    SALIVARY    GLANDS,   MOUTH.   NECK   AND 

THORAX. 

LIST  OF  IKBTRUMENTS  AND  MATERIAI/— STOMACH — LIYSR— PANC11BA8— fiMALL  INTES- 
TINE— ^LABGE  INTESTINE—URINAKY  ORGANS — SALIVABY  GLANDS — ^MOUTH — NECK — 
THORAX— TRACHEA— OESOPHAGUS— THYMUS — DIAPHRAGM. 

ABDOMINAL  VISCERA. 

There  is  first  given  a  general  consideration  of  the  "parta,  to  enable 
the  student  to  recognize  them.  Tliis  is  followed  by  a  more  detailed 
description. 

§  706.  It  is  advisable  to  employ  at  least  two  8i)ecimens  for  the 
abdomen,  one  for  the  viscera  and  the  other  for  the  blood  vessels. 
If  specimens  cannot  be  obtained  readily,  the  thoracic  and  abdomi- 
nal viscera  and  vessels  may  be  studied  upon  a  single  individual. 

Preparation.— Just  before  the  explanation  of  each  6gure  there  is  given  the  method  of 
preparing  the  part  or  organ  for  that  particular  figure.  The  directions  for  demonstration 
to  be  followed  by  the  stndent  are  given  in  the  text  proper. 

§  707.  Barnes  of  Parts  in  Order  of  Examination.— {!)  Perito- 
neum ;  (2)  Diaphragma,  diaphragm  ;  (3)  Hepar,  liver,  and  cholecys- 
tis  or  gall  bladder ;  (4)  Stomachus,  stomach ;  (5)  Splen,  spleen ; 
(6)  Omentum  majus,  great  omentum;  (7)  Intestinum  tenue,  small 
intestine ;  (8)  Urocystis,  urinary  bladder ;  (9)  Intestinum  am  plum, 
large  intestine;  (10)  Pancreas;  (11)  Mesenterium,  mes(»ntery;  (12) 
Ren,  kidney ;  (13)  Uterus  (or  vas  deferens) ;  (14)  Ovarium,  ovary. 

Instmments  and  Material. — Coarse  comb ;  15  per  cent,  glyc^^rin  ;  injecting  appa- 
latns  and  material  (g  886) ;  scalpel  ;  scissors  ;  aponge  ;  thread  ;  t  )we] :  tray  ;  tracer ; 
water. 

§  708.  Ohoioe  of  Specimen. — Choose  a  young  adult,  lean  cat. 
It  may  be  fasting,  but  preferably  the  stomach  should  contain  a 
moderate  amount  of  solid  food. 

IS 
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§  709.  PoBtnre  and  Preparation.— Place  the  cat  doraicnmbent; 
£a8ten  the  arms  and  legs  laterad  with  cords  tied  to  the  loops  on  the 
edges  of  the  tray  (Pig.  76).  Take  the  precautions  for  cleanliiten 
(§  190).  When  the  examination  is  made  in  warm  weather  or  ia  to 
extend  over  several  days,  the  arteries  should  be  injected  with  alco- 
hol aa  directed  m  §  284.    If  the  vascular  system  itaelf  is  to  Iw 


studied  in  the  same  individual,  both  arteries  and  veins  should  be 
injected  with  plaster  {§§  352,  362). 

If  the  thorax  ia  not  to  be  Btudied,  open  it  (g  SM),  cut  the  pnreava  to  allow  the  Worfl" 
escape,  and  inject  caudad  thrnugfh  the  pnetcava  and  the  sorta  thoradca.  If  tbeMW*'* 
lo  be  studied  nn  a  separate  Hpeeimen.  the  injection  may  be  omitted. 

Heep  all  eipoeed  paKe  moist  with  the  15  per  cent,  glycerin  (g  171), 
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§  710.  ZLKposure. — Determine  the  three  following  landmarks  by 
pressing  on  the  various  parts  of  the  abdomen  wliere  tliey  are  indi- 
cated (Pig.  76) :  (A)  The  ventrimeson  by  finding  the  xiphisternum 
(Pig,  30,  72,  §  228) ;  (B)  the  caudal  margin  of  the  12th  rib  (Pig.  30, 
72) ;  (O)  the  pubis  (Pig.  51,  76,  §  228). 

After  having  determined  the  three  landmarks,  the  hair  should 
be  moistened  and  parted  as  directed  above  (§§  364,  699) ;  then  the 
incisions  should  be  made  along  the  lines  indicated  in  Pig.  76. 
Make  the  incisions  in  the  manner  described  for  abdominal  transec- 
tion (§  237).  Reflect  the  four  flaps,  being  careful  not  to  tear  any  of 
the  thin  membranes — urocystic  and  hepatic  ligaments,  etc. — attached 
along  the  meson. 

Preparation  and  Ezposura  —Pig.  77. — The  cat  was  fed  a  mod- 
erate amount  of  meat  about  an  hour  before  it  was  killed  with 
chloroform.  After  death  it  was  placed  dorsicumbent  on  the  dem- 
onstration board,  the  head  fastened  with  the  pointed  holder  (see 
Pig.  77),   and  the  limbs  secured  laterad  with  the  straps. 

After  parting  the  hair  (§  364),  an  incision  was  made  from  the 
angle  of  the  mouth  on  the  right,  along  the  middle  of  the  side  of 
the  neck,  thorax  and  abdomen,  then  on  the  left  side  as  far  cepha- 
lad  as  the  angle  of  the  mandible.  The  raucous  membrane  and 
the  thick  muscles  on  the  side  of  the  face  and  neck  were  cut  at 
the  same  level  as  the  skin,  and  the  right  mandibular  ramus  dis- 
jointed with  the  arthrotome.  The  hyoid  bone  (Pig.  30,  §  224)  was 
cut,  and  the  left  coronoid  process  (Fig.  61)  broken  with  nippers; 
this  made  it  possible  to  turn  the  mandible  to  the  left  so  as  to  expose 
the  pharynx  and  the  floor  and  roof  of  the  mouth. 

The  ribs  and  soft  parts  of  the  abdominal  and  thoracic  wall  were 
then  cut  with  scalpel  and  nippers  at  the  same  level  as  the  incision 
in  the  skin.  The  mediastinal  septum  and  the  diaphragm  were  cut 
with  scissors  close  to  the  ventral  wall,  and  the  entire  ventral  wall 
of  the  body  was  removed. 

In  some  specimens  the  ovary  {ovarium)  and  kidney  (ren)  will 
not  appear  without  displacement  of  the  intestines,  and  in  old  ani- 
mals the  thymus  may  be  absent  (Pig.  77,  Cp.  thym.).  The  following 
parts  will  be  exposed  (Pig.  77)  :— 

Daioription  of  Fig.  77.— Gardia,  az. — Heart  Oholecystis,  az. 
— GJall  bladder.  Ck>mu  Uteri. — Left  horn  of  the  uterus.  OostaB. — 
Ribs  (13).  The  cut  ends  are  shown  on  each  side  of  the  thorax. 
Op.  thym.,  OorpnB  thymicum,  az. — ^Thymus  body  or  gland.    Dia- 


L 


phragma,    az. — Btaphragra,    "midriff."      Epglt.,    Epiglottic  (u. 
Hepar,  wj.— Liver.     Pointed  Holder.    Intestinum  amplom,  at— 
Large   intestine.      InteBtinum    Tenue,   a^.— Stnall   inteslhie.     If-  , 
lat.,  Ligamentum  laterale.— Lateral  ligaiUL'iil  of   llie  iirocjrslis. 
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Liiigua,  oir.-- Tongue.  Mndb.,  Mandibula.-- Mandible,  lower  jaw. 
(Es.,  OBflopliagus,  uz. — Oollet.  Omentum  majus,  az. — Epiploon, 
(Treat  omentum,  caul.  O.  hy.,  Othyoidee. — Hyoid  bone.  0«t. 
dcfc.  Stenon.,  Oetium  duotue  Stenoniaiii. — Mouth  or  opening  of 
the  duct  of  Stenon,  duct  of  the  parotid  gland.  Oet.  dot.  Wharton. , 
Ofltiam  dootufl  WhartonianL— Mouth  or  opening  of  Wharton's 
duct,  duct  of  the  submaxillary  gland.  Ovarium. — Ovary.  Pili 
taotiles. — Tactile  hairs  (see  Fig.  105).  Fulmo.— Lung.  Ren. — 
Left  kidney.  Splen,  az.—The  spleen.  Stomaohui,  az, — The  stom- 
ach. Tnsl.,  Tonailla. — Left  tonsU.  (The  tonsils  are  composed 
mostly  of  lymphoid  tissue  and  are  abundantly  supplied  with  blood 
vessels  and  nerves.  The  function  of  the  tonsils  is  not  well  under- 
stood ;  Quain,  A,  II,  836).  Trachea,  dz. — Wind-pipe.  UrooyBtia, 
dz. — Urinary  bladder.  VibriMaB. — Whiskers.  VX  pit..  Velum 
palati,  az. — ^This  is  the  veil-like  or  pendulous  part  of  the  soft*  pal- 
ate ;  its  caudal  margin  is  free  (Fig.  88). 

§  711.  Peritoneum  (§  725).— This  is  the  smooth  shining  mem- 
brane lining  the  abdominal  cavity  and  covering  the  viscera.  It 
may  be  separated  from  the  muscular  parietes  over  a  small  area  by 
using  the  tracer. 

§  712.  Diaphragma,  az.  (Pig.  77,  §  734).— Grasp  the  free  edge 
of  the  cephalic  abdominal  flaps  (Pig.  76) ;  draw  them  upward,  and 
look  toward  the  cephalic  end  of  the  abdominal  cavity.  Tlie  dia- 
phragm will  appear  as  a  transverse  muscular  curtain  separating  the 
abdomen  from  the  thorax. 

§  713.  Hepar  and  Oholeoyitis,  az. — Liver  and  gall  bladder 
(Fig.  77,  §§  744,  746). — The  liver  is  a  deep  red,  multilobular  organ 
occu;iying  nearly  the  entire  cephalic  part  of  the  thorax,  but  espe- 
cially the  dextral  part. 

TTie  cholecystis  is  a  reservoir  for  bile  ;  it  usually  appears  as  a 
greenish  sac  in  one  of  the  lobes.  K  it  does  not  appear,  grasp  the 
caudal  margin  of  the  liver  and  turn  it  slightly  toward  the  thorax. 
The  cholecyst  will  appear  as  a  pear-shaped,  greenish  sac  partly 
imbedded  in  the  substance  of  the  middle  lobe. 

§  714.  Stomaohufl,  az.  (Fig.  77,  79,  §  73fl).— This  is  a  somewhat 
pear-shaped  organ  extending  obliquely  across  the  cephalic  part  of  the 
abdominal  cavity.  Its  larger,  cardiac  or  oesophageal  end  (Fig.  79) 
is  next  the  diaphragm  and  mainly  in  the  left  half  of  the  cavity. 
The  small  or  pyloric  end  is  sharply  curved.    It  is  partly  covered  by 
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§  734.  Names  of  Parts  in  the  Order  of  Examination. — Perito- 
neam ;  Diiiphragraa,  diaphragm;  Stomacbus,  stomach ;  Spleo, 
splRea ;  Infestinum  tenue.  small  intestiue  (dnodenum,  jejunum, 
ilcam)  ;  Intestinura  araplura,  lai-ge  iutestini;  (csecuin,  colon,  rec- 
tum) ;  Hejar,  liv^er ;  Pancreas  ;  Ken,  kidney ;  Urucystis,  urinary  \ 
bladder ;  Adrenal,  suprarenal  capsule ;  Uteraa,  womb ;  Ovarium, 
ovary  ;  Vaa  deferens,  spermatic  duct. 

Iiistniments  and  metterial  the  same  as  for  the  general  study. 

Specimen.— llhe  same  specimen  may  be  used,  or  if  a  different 
one  is  used,  it  should  be  prepared  in  the  same  way  (§  709). 

PERITONEUM. 

g  72<^.  Peri  tone  Dm. —The  ppritonuum  isastirous  bbc  limnt;  the  Bbdomi^n.  It  givH 
the  entol  aspect  ol'  tlie  ubdominal  nail  ita  Hmootb.  glistoning  apticBran<:«i.  It  luay  bs  sep- 
anted  eaaWy  from  the  abilommal  wall  over  a  small  area  with  the  tracer. 

The  peritun™!  sac  ia  eloei'd  iu  tho  male,  but  In  the  foraale  the  Fallopian  tubes  open 
into  U.  sod  bcDCe  it  commuQicatcs.  through  these,  with  the  pxte^rlor. 

The  nieofltilerius  anil  the  ligaments  of  the  liver,  nrocyitie  and  uterus  ore  formed  by 
daplicaturej  or  the  peritoneum. 

All  th^  organs  of  the  al>doiiien  are  rtiiS)/  outside  ofOis 
some  nf  the  urfrans  within  it,  and  tho  waj  in  which  the  i 
loadilj  uodoriitoud  from  the  foliowiug  diagram  (Fig.  78). 

This  diagram  represpuls  an  ideal  tratmcction  of  the 
cftt's  abdomen  nt  thf  level  of  the  kidneja.  The  Icldneys 
(fwt)  are  re[treBeuted  aa  projociing  somewhat  into  the 
abdominal  cavity,  and  ciivered  onlj-  on  their  ventral  ear- 
face  by  ihs  peritoneum.  The  alimentary  canal  [AIL 
cnoO.  shown  also  in  cross  section,  ia  rrpresented  as 
htving  moved  far  ventrad  into  the  abdominal  cavity, 
carryiug  with  it  a  fold  of  peritoneum  which  forms  the 
mesentery  \%  726). 

g  726.  The  word  metetUery  is  often  used  in  a  ireneral 
way  Lo  indicate  any  of  the  linplleaturea  of  peritoneum 
supporting  the  intestines;  but  strictly  speaking,  the 
terra  refers  only  Ut  the  dapUcature  of  peritoneum  Bup- 
portiug  the  portions  ot  the  small  intestine  known  as 
jejoQufB  and  ileum.  Tlie  prij|i*>r  term  fur  the  periioiieni 
duplicuturo  of  any  othpr  Jiart  <if  Ihe  intestine  ia  formed 
by  preflxinK  >n«iK>  to  the  name  of  the  part ;  thus,  mefo 
duode/tum,  mttoeoion,  metoreelum,  etc. 

As  shown  in  Fig.  78,  the  mesenteries  and  ligaments  are  double 
waUed  membranes,     Demonstrat«  this  by  tearing  away  the  mem- 
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brane  covering  one  side  of  a  blood  vessel.    A  similar  membrane 
will  remain  on  the  opposite  side. 

§  727.  Omentum  majus,  epiploon,  az. — Caul  (§  716).— The  epi- 
ploon is  a  double  walled  sac  formed  by  a  duplication  of  a  doiMe 
fold  of  peritoneum.  The  cavity  of  this  sac  is  sometimes  called  the 
lesser  peritoneal  camty.  Demonstrate  the  sac-like  character  of  the 
omentum  by  tearing  it  open  and  divaricating  the  two  walls.  Dem- 
onstrate that  each  wall  of  the  sac  is  composed  of  two  layers,  as  with 
the  mesentery,  by  tearing  away  one  layer  with  the  tracer.  This 
may  be  most  easily  and  satisfactorily  done  over  a  blood  vessel  or  a 
strip  of  fat. 

It  will  be  seen  from  the  above  that  the  omental  sac  as  it  lies 
collapsed  on  tlie  intestines  consists  oi  four  thicknesses  of  perito- 
neum. 

§  728.  Foramen  Winslovii,  az. — Foramen  of  Winslow. — This  is 
the  contracted  mouth  of  the  omental  sac  through  which  it  communi- 
cates with  the  general  peritoneal  cavity.  It  is  relatively  lai^r  than 
in  man,  and  may  be  easily  demonstrated  by  tearing  open  the  sac 
near  the  pylorus,  lifting  the  two  walls  slightly  and  divaricating 
them.  There  will  be  seen  within  the  sac  a  small  lobe  of  the  liver 
ilobus  Spigelii),  and  at  the  caudal  margin  of  this  lobe,  sometimes  .^  -§ 
partly  filled  by  it,  will  be  seen  the  foramen.  It  is  about  2  cm.  in  mtxh 
diameter,  and  is  on  the  dorsal  side  of  the  ductus  communis  chole-  —  v:^'. 
dochus  and  Vena  portce.  The  foramen  may  likewise  be  demon —  ^i- 
strated  by  turning  the  duodenum  to  the  left  and  finding  the  ductus^=:d  js 
choledochus  and  Vena  portse.  This  should  be  done  in  a  perfectly-^^^- 
fresh  and  uninjured  specimen,  and  the  omental  sac  inflated  bj — ^^^v 
blowing  into  the  foramen  with  a  bent  glass  tube  or  a  large  flexible?^  Je 
blow-pipe. 

g  729.    Tlie  ObtioHit  Structure  of  the  peritoneum  is  like  tliat  of  serous  membranes  gen- 
erally — thin  and  transparent,  smooth  and  glistening. 

§  730.  Microscopic,  Structure. — (A)  Ectal  layer  of  a  single  thickness  of  flattened  nu- 
cleated cells.     (B)   Attached  or  ental  layer  of  connective  tissue  containing  elastic 
white  connective  tissue  fibers.    Consult  Frey,  A  ;  Quain,  A,  II,  197  ;  Strieker,  A,  o69. 

§  731.   GlandulaB  MesentericeB,  az. — Mesenteric  glanda — Th^^^e 
so  called  mesenteric  glands  belong  to  the  lymphatic  system.    The^ 
are  between  the  layers  of  mesentery,  and  are  especially  large 
the  caecum,  some  of  them  being  1-2  cm.  thick  and  3  cm.  long. 
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§  732.  CoipnMnla.  Fadnl,  az. — Pacinian  curpuscles. — These  are 
oral  bodies  about  2  mm.  long  and  1  mm.  thick.  They  are  between 
tfae  layers  of  mesentery,  and  nrny  be  denionstratM,  in  lean  cats,  by 
lifting  the  mesentery  and  looking  through  it  toward  the  light.  They 
appear  as  translucent  thickenings  of  the  form  and  size  mentioned 
above. 

§  788.  Mierotopic  Slntrtar». — (A)  A  conoective  timuo  envelope.  (B)  Mao;  conwo- 
•rieallfamngedUj'eraottnuuluMDteoDiiective  tisane.  (C)  A  BeiiiiDaiil.  richly  nucleated, 
emtnil  mass.  (D)  llio  termination  of  a  oinglo  modullntad  ncrrc  filier.  (£)  A  eapilluy 
network  of  blood  vesMla.     Strieker.  A,  179  :  Qualn,  A,  II,  150. 


Fio.  70.— Stomach  and  Doodbnuii,  Vbntrai,  Vibw  ;    k  1, 

§  734.  Diaphragma,  02.— Diaphragm  (Pig.  80,  §  713).— Draw 
the  stomach  and  liver  somewhat  caudad,  and  with  a  sharp  scalpel 
perforate  the  diaphragm,  provided  the  thorax  was  not  opened  to 
make  the  injection.  This  will  allow  the  air  to  enter  the  thorax,  and 
the  stomach,  etc.,  may  be  kept  in  view.  The  diaphragm  is  fully 
considered  in  §  816. 

Preparatlcm— Fig.  79. — The  cat  was  fed  a  moderate  amount  of 
eolid  food  about  an  hour  before  death.     After  dnatli,  the  stomach 


282  ANATOMICAL    TECHNOLOGY. 

was  filled  from  the  duodenum  moderately  with  95  per  cent  aleohd 
The  omentum  and  mesentery  were  then  carelully  removed;  the 
pancreatic  and  hepatic  ducts  isolated  for  a  short  distance ;  the  chol- 
ecyst  carefully  separated  from  tbe  lirer  ;  then  the  OBsophagns  was 
separated  from  the  diaphragm  and  ligatured  about  2  cm.  cephaLid 
of  it.  The  duodenum  was  also  ligatured,  and  then  the  whole  was 
put  into  95  per  cent,  alcohol  for  two  days.  The  ventral  portion  was 
then  removed,  as  shown,  with  a  sharp  scalpel,  and  the  contentB 
washed  out. 

Description  of  Fig^.  79. — Cholecystis. — Gall  bladder.  Cnrvatnim  mafor.— Tk 
greater  curvature  of  the  stomach.  Curvatura  minor. — The  lesser  carvatnre  of  the  1 
ach.  Dct.  (ductus)  hepaticae. — Hepatic  ducts.  Dct.  (ductus)  choledodnis 
nis.  Dct.  Wirsung.,  Ductus  Wirsungianus. — The  pancreatic  dod  opening  inio  tk 
ampulla  of  Vat^T.  Dct.  (ductus)  Santorini. — The  pancreatic  duct  opening  independodly 
into  the  intestine.  Duodenum. — §  788.  Fix.  impd..  Flexurae  impedentes.~The  Wt 
peding  flexures  of  the  crstic  duct.  GEsophagus.— §  735.  Ppl.  amp.  Vtr.,  Papills 
ampullae  Vateri.  Pylorus. — §  735,  C.  Regio  cardiaca.— The  cardiac  region,  thenigici 
next  the  diaphragm.    Regio  pylorica. — The  pyloric  region.    Rngs. — ^Foldoi 

§  735.  Stomaohufl,  a^.— Stomach  (Pig.  79,  §  714).— DemoMtrate 
thefolJxming : — (A)  The  abdominal  oesophagus.  Turn  the  left  lobe 
of  the  liver  cephalad,  and  the  abdominal  CBsophagus  will  be  seen 
emerging  from  the  diaphragm  and  entering  the  cephalic  or  cardiac 
end  of  the  stomach. 

From  the  nearly  cephalo-caudal  direction  of  the  dorsal  part  of 
the  diaphragm,  the  doi-sal  side  of  the  cardiac  end  of  the  stomach  is 
applied  closely  to  it,  and  hence  there  is  an  abdominal  cpsophagns 
only  on  the  ventral  side. 

(B)  The  stomach  as  a  whole  is  pear-shaped  and  curved  upon 
itself.  The  curtatura  major ^  or  great  curvature,  faces  sinistro- 
caudad,  and  the  great  omentum  is  attached  to  it.  The  curvalura 
minor ^  or  lesser  cun^ature,  looks  dextro-cephalad,  and  there  is 
attached  to  it  the  lesser  omentum. 

The  larger  or  cardiac  end  is  next  the  diaphragm  and  receives  the 
oesophagus.  The  pyloric  or  smaller  end  is  curved  sharply  upon 
itsplf,  and  is  partly  concealed  on  its  ventral  side  by  the  liver. 

(C)  Pylorus  or  pyloric  valve  (Fig.  79).— This  is  betvveen  the 
stomach  and  small  intestine.  It  usually  appears  as  an  annular  cod- 
striction,  and  is  firm  to  the  touch.  The  pylorus  in  the  cat,  as  in 
man,  is  a  ring-like  fold  of  mucous  membrane  and  a  sphincter  mus- 
cle formed  by  an  increase  in  thickness  of  the  general  layer  of 
circular  muscular  fibers  of  the  alimentarj'  canal. 
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The  general  appearance  may  be  demonstrated  by  making  a 
longitadinal  section  of  the  pylorus  and  small  intestine  as  shown  in 
Pig.  79. 

g  786.  OMou$  Structure  of  the  Btomaeh. — With  a  scalpel,  make  a  longitadinal  indBion 
in  the  stomach  alon^  its  entire  ventral  surfaoe,  and  wash  out  the  contents.  With  scis- 
sors, cut  out  a  piece  of  the  stomach  2-3  cm.  square.  Look  at  the  cut  edge  with  a  tripod 
ma^ifier  after  obeenring  it  well  with  the  naked  eye.  It  will  be  seen  to  be  composed  of 
two  very  obvious  coats,  an  octal,  firm  mu$eulaT  coat,  covered  by  the  thin  peritoneum,  and 
aa  ental,  sofi  mueauM  ooat.  These  are  somewhat  loosely  connected  together,  and  if  the 
stomach  is  empty  or  but  slifi^tly  filled,  the  maeousooat  wilt  be  thrown  into  folds  or  ru^a, 
mostly  longitudinal  in  direction,  by  the  contraction  of  the  muscular  coat. 

MitroKupie  Structure^  commencing  ectad ;— (A)  Peritoneal  or  seroua  ooat.  (B)  Muscu- 
lar (unstriped) ooat  of:— <1)  Ectal  longitadinal  layer;  (2)  intermediate  cireular  layer; 
(8)  ental  oblique  layer.  (C)  Submucosa,  loose  connective  tissue  coat.  (D)  Muscularis 
mucosa,  a  thin  layer  of  unstriped  muscular  fibers  lx>tb  circularly  and  longitudinally 
arranged.    (E)  Mucous  ooat,  with  peptic  gUnds.    See  Strieker,  A,  870 ;  Quain,  A,  II,  850. 

§  T37.  Splen,  flwr.— Spleen  (§  715). — The  relations,  form  and  tex- 
ture of  the  spleen  should  be  carefully  noted.  It  is  one  of  the  so 
called  ductless  glands,  and  its  functions  are  not  well  understood. 

§  738.  Inteitinum  tenue,  az. — Small  intestine  (Fig.  77,  §  717).— 
The  small  intestine  is  arbitrarily  divided  into  three  regions :  The 
dtLodenum^  thej^unum  and  the  ileum. 

(A)  Duodenum, — That  part  of  the  small  intestine  along  which  the 
pancreas  extends  is  called  the  duodenum.  It  is  held  rather  firmly 
in  position  by  a  ligament  from  its  caudal  end.  Into  the  duodenum 
empty  the  ductus  choledochus  communis  (Fig.  81  and  82)  and  tli(^ 
two  pancreatic  ducts. 

(B)  Jejunum. — This  is  an  ill-defined  portion  of  the  small  intes- 
tine immediately  following  the  duodenum.  It  is  so  called  because 
in  man  it  is  often  found  empty  after  death. 

(O)  Ileum. — This  is  the  caudal  part  of  the  small  intestine,  and  is 
a  continuation  of  the  jejunum,  as  that  is  of  the  duodenum.  It  ter- 
minates in  the  large  intestine,  entering  it  obliquely.  At  its  termina- 
tion is  the  ileo-ccBcal  valve^  which  allows  the  alimentary  contents  to 
pass  from  the  small  to  the  large  intestine,  but  not  easily  in  the 
opposite  direction.  The  action  of  this  valve  may  be  demonstrated 
by  cutting  a  slit  in  the  small  intestine  5-10  cm.  cephalad  of  its  ter- 
mination, and  injecting  water  caudad.  Tlie  water  will  pass  readily 
into  the  large  intestine. 

Now  cut  a  small  slit  in  the  large  intestine  and  inject  water  toward 
the  small  intestine.  It  will  pass  with  difficulty  into  the  small  in- 
testine. 
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Preparation — Pig.  80.— A  cat  which  lias  been  well  fed  fire  or 
six  himrs  bt'fore  death  is  best.  Tlie  mcsentf  ry  should  be  removed, 
and  about  10  cm.  of  the  small  and  the  same  length  of  the  large 
intestine  should  be  left  with  the  cECcum  and  ileo-cffical  valve.  The 
contents  of  both  large  aud 
Bmali  intestine  should  be 
carefully  removed  and  the 
large  intestine  ligatured. 
Then  both  should  be  mod- 
erately distended  by  inject- 
ing 95  per  cent,  alcohol  into 
the  small  intestine.  The 
latter  should  then  be  liga- 
tured and  the  whole  put  into 
95  ]-)er  cent,  alcohol.  After 
two  to  three  days  the  walls 
may  be  removed  with  a 
sharp  scalpel. 

C=cum,a2.— SwS743,A.  Colon, 
<K.— See  S  743.  B.  Ileum,  ua.— Bee 
%  738,  Sphincter,  nz.— 8t-e  §  739. 
Villi.— &■(■§  740,  B  Valvaileo-cseca- 
lis,  at. — lleo-i«iail  vnlve.    Spc  §  730. 

§  739.  Talva  Ueo-c»ca- 
lifl. — The  ileo-ca?cai  valve  in 
tlie  cat  is  quite  unlike  its 
homologue  in  man.  In  the  cat  it  is  a  sphincter,  composed  uf  circu- 
lar muscular  fibers  like  the  pylorus,  aud  like  the  pyloric  valve  it  is 
partly  formed  by  an  annular  fold  of  raucous  membrane,  which  in 
the  ileo-cffical  valve  projects  into  the  largfe  intestine  (Fig.  80i. 

The  thickest  part  of  the  sphincter  is  about  1  cm.  cephalad  of  the 
opening  into  the  large  intestine.  The  villi  are  not  present  caudad 
of  this  point,  hence  about  1  cm.  of  the  mucous  membrane  of  the 
small  intestine  of  the  cat  is  devoid  of  villi. 


eta.  ot  any  part  of  tLe 
to  be  ccoiposed  of  two 


S  740.  06rir)i,»  8trui:tuTi:—(A)  Cut  oat  two  or  ihree  B<iuur 
small  liitKBtini!;  riose  it  with  water  ifniicaesar;  \  it  will  be  eoe 
obvious  contfl  like  the  Btomnch  (g  730). 

(HI  Villi  intestinonim.— Put  a  fre«li  piece  of  inteettne  in  a  watt-Ti  Binsa  of  watpr  or 
normal  salt  solution,  and  look  nt  the  nmcous  snrfare  \a  proSlc.  Tijere  will  appoar  nuner 
ous  slendtr  flngerlike  proceusea  with  thyir  free  ends  pointing  toward  the  luinon  of  the 
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intestine.  These  are  the  intestinal  villi.  Thej  ore  onlj  found  in  the  small  intestine,  and 
are  most  abundant  in  its  cephalie  portion. 

The  small  Intestine  of  the  cat  has  no  valvule  oonniventes  (Quain,  A,  859  ;  Gray,  A, 
778) ;  bat  it  is  oompletelj  invested  by  peritoneum  throughout  its  whole  extent.  In  these 
two  partienlars  it  differs  from  the  intestine  of  man. 

§  741.  Mteroieopie  8trueiure,-—{A)  Peritoneal  or  serous  coat.  (B)  Muscular  (unstriped) 
coat : — (1)  Longitudinal  layer  ;  (2)  circular  layer.  (C)  Submucosa,  areolar  or  loose  con- 
nective tissue  coat.  (D>  Muscalaris  mncoste  of  longitudinal  and  circular  unstriped  muscu- 
lar fibers,  some  of  which  f  ass  into  the  villi.  (E)  Mucous  coat  with  villi  and  crypts  of 
LdeberkahUp  covered  with  columnar  epithelium ;  Branner*s  glands  and  Peyer's  glands. 
Quain.  A,  II,  358 ;  StHcker,  A,  880. 

§  742.  Inteitinum  ampliun,  az.— Large  intestine  (Pig.  77,  §719). 
— The  large  intestine  is  the  part  of  the  alimentary  canal  extending 
from  the  caecum  to  the  anus,  the  caudal  opening  of  the  canal.  For 
convenience  of  description,  the  large  intestine  is  divided  into  four 
parts,  named  in  order : — CcDcum,  colon  ascendens,  colon  iransver" 
9U7ny  colon  descendens  and  rectum  or  terminal  part. 

XbEposure. — ^Tum  the  small  intestine  toward  the  left  leg. 

(A)  CcBcum  (Fig.  80). — This  is  the  somewhat  conical  blind  sac  at 
the  beginning  of  the  large  intestine.  It  lies  on  the  right  side  and  in 
about  the  middle  of  the  abdominal  cavity. 

(B)  Colon  ascendens — Ascending  colon. — This  is  the  part  of  the 
large  intestine  which  extends  cephalad  from  the  csecum. 

Respecting  the  use  of  the  terms  cephalad  and  caudad  in  desig- 
nating the  position  or  direction  of  parts  of  the  alimentary  canal, 
see  §91. 

Topographically,  the  colon  ascendens  extends  cephalad  from 
the  caecum,  but  physiologically,  that  is,  in  resj^ect  to  the  passage 
of  the  contents,  the  entire  colon  is  caudad  of  the  ccBcum. 

It  is  quite  short,  and  reaches  nearly  to  the  pylorus.  Its  dorsal 
surface  is  in  contact  with  the  duodenum. 

(O)  Colon  transrersum — Transverse  colon. — This  is  the  continua- 
tion of  the  preceding.  It  extends  transversely  across  the  abdomen 
just  caudad  of  the  stomach. 

(D)  Colon  descendens  and  rechim,— After  extending  nearly 
across  the  abdomen  from  riglit  to  left,  the  large  inti^stine  j)asses 
obliquely  caudad,  soon  reaching  the  meson.  It  then  extends  cau- 
dad along  the  vertebral  column  to  terminate  at  the  anus.  The  last 
and  straighter  part  is  called  the  rectum. 

§  743.  Obri&ui  Structure  of  thf  Intefiinnm  amplvnt. — If  the  large  intestine  is  full  of 
fsees,  press  the  contents  of  a  small  part  of  the  colon  transTersnm  aside  and  cut  out  a  piece 
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1-3  cm.  square.  BiiMW  the  Bvccras  surface  with  water  or  norma]  salt  aolntlon.  The 
stroetare  will  appear  like  that  of  the  small  intestine  except  that  villi  are  abeent 

Microscopic  Structure  of  the  Intestinum  amplum,—{A)  Peritoneal  or  eeroiui  coat.  (B) 
Muscular  (unstriped)  coat : — (1)  Longitudinal  layer  ;  (2)  circular  lajer.  (C)  Submnooaa, 
loose  rx)nnective  tissue  coat.  (D)  Muscularis  mucose,  unstriped  muscular  fibers  arranged 
both  longitudi Dally  and  transversely.  (E)  Mucous  coat,  containing  crypts  of  LieberkQhn 
and  Peyer's  glands. 

The  large  intestine  of  the  cat  is  completely  invested  by  peritoneum,  and  is  sappcnted 
by  a  duplicature  of  the  same ;  hence  in  these  respects  it  differs  somewhat  from  man.  See 
Strieker.  A,  891 ;  Qunin,  A,  II,  871. 

§  744.  Hepar,  az.— Liver  (Fig.  77,  §  713). — Grasp  the  liver  with  the 
liand  and  draw  it  in  various  directions.  It  is  deeply  divided  (lobed) 
and  is  supported  in  various  parts  by  folds  of  peritoneum,  the  so 
called  ligaments  of  the  liver. 

Lobl  hepaticL — The  lobes  of  the  feline  liver  have  not  been  satis- 
factorily homologized  with  those  of  the  human  liver,  and  the  nomen- 
clature is  somewhat  unsettled.  (Owen,  A,  III,  485  ;  Flower,  41). 
For  convenience,  the  following  provisional  names  may  be  used : — 

(A)  Lohus  sinister .—'Y\A%  part  of  the  liver  is  at  the  left  of  the 
suspensory  ligament  (the  ligament  parallel  with  the  meson  and  serv- 
ing to  hold  the  liver  agiiinst  the  diaphragm).  This  lobe  is  deeply 
divided,  and  its  caudal  or  thin  edge  is  on  the  ventral  side  of  the 
pyloric  region  of  the  stomach  (Fig.  79). 

(B)  Lohus  cysticus— Cystic  lobe.— This  is  at  the  right  of  the  sus- 
pensory ligament,  and  occupies  the  right  ventral  part  of  the  abdo- 
men.    It  contains  the  cholecyst  or  gall  bladder,  and  hence  cannot      ^^ 
be  mistaken.     It  is  in  some  cases  deeply  divided,  and  in  others  only 
slightly. 

(C)  Lob  us  dexter — Right  lobe. — This  is  dorsad  of  the  cystic  lobe. 
It  is  usually  deeply  subdivided,  and  is  in  contact  with  the  ventral 
asj)ect  of  the  right  kidney. 

(D)  Lohus  SpigeUi. — This  is  the  smallest  of  the  lobes  of  the  liver.  -  -mly. 
It  is  dorsad  of  the  left  lobe  and  dextro-cephalad  of  the  lesser  curva-  —  ^si- 
ture  of  the  stomach.  It  usually  appears  at  the  mouth  of  the  foia- 
men  of  AVinslow,  and  may  be  fully  exposed  by  tearing  away  the 
peritoneum  ( §  728)  at  the  lesser  curvature  of  the  stomach. 

§  745.    C7iolec?/st is— Gall  bladder. — This  is  a  receptacle  for  bile, 
and  as  stated  above  is  partly  imbedded  in  the  cystic  lobe.     It  is  a 
pear-shaped  sac,  and  the  larger  end  usually  appears  on  the  ven 
surface  of  the  cystic  lobe  (Fig.  77).     To  expose  it  fully,  turn  the 
edge  of  the  cystic  lobe  cephalad. 
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§  746.  DuctuB  hepaiici — Bile  ducts. — Press  on  the  cholecyst, 
and  the  contained  bile  will  be  forced  into  the  various  hile  ducts : — 

(1)  Dudus  cysticus. — This  is  the  duct  extending  from  the  small 
€)nd  of  the  cholecystis  to  the  ductus  communis  (3).  It  presents  sev- 
eral loops,  the  so  called  impeding  flexures ^  and  serves  to  conduct 
-the  bile  to  or  from  the  eholecyst  (Pig.  79,  81,  82). 

(2)  DwtM  hepatim  (Pig.  79). — These  are  the  bUe  ducts  proper. 
They  convey  the  bile  from  the  various  lobes  of  the  liver  to  the  duLC- 
tus  communis  (Pig.  79,  81).  Press  on  tlie  cholecystis  again  if  neces- 
sary to  make  them  evident.  Isolate  one  by  means  of  the  tracer. 
Cut  a  V-shaped  slit  in  it  near  its  end  and  press  all  of  the  bile  in  the 
cholecyst  out  through  the  slit.  Then  insert  a  canula  through  tliis 
slit  and  inject  toward  the  cholecyst  with  plaster  (§  369).  This  will 
fill  all  the  ducts  as  well  as  the  cholecyst,  and  after  the  plaster  has 
set  they  may  be  traced  in  the  same  way  as  arteries,  (§  596  [10]). 

(3)  Ductus  choledochus  communis — The  common  bile  duct. — 
As  the  name  implies,  tliis  receives  all  of  the  other  ducts  from  the 
liver.  It  appears  to  be  a  continuation  of  the  cystic  duct.  It  reaches 
the  duodenum  about  3  cm.  from  the  pylorus,  and  enters  it  obliquely 
caudad.  Within  the  walls  of  the  duodenum,  it  empties  into  a  small 
reservoir  {ampulla  of  Vater\  common  to  it  and  the  duct  of  Wir- 
sung  (Pig.  84). 

The  character  of  the  opening  of  the  ductus  choledochus  and  its 
relation  to  the  ductus  Wirsungianus  are  shown  in  Pig.  84. 

1$  747.  ObviouB  Structure  of  the  Liter  (hopar). — (A)  L<>bi. — The  liver  is  composed  of  sev- 
eral deep  red  lobes,  which  are  smooth  and  shining  on  the  surface  from  the  presence  of  the 
peritoneal  investment.    This  is  very  thin  and  is  separated  with  difficulty,  even  over  small 


(B)  Lolnili — Lobules. — These  are  plainly  visible  as  small  areas  about  1  mm.  in  diam- 
eter, surrounded  by  rings  of  deeper  color. 

(C)  Parenchyma. — If  a  piece  is  cut  out,  it  may  be  readily  crushed  into  a  pasty  mass, 
showing  that  the  structure  is  pulpy  and  cellular  rather  than  fibrous. 

§  748.  Mieroiecpie  Structure, — (A)  Peritoneal  or  serous  coat.  (B)  Fibrous  coat  (pro- 
jections  of  this  accompany  the  vessels).  (C)  Liver  substance  ;  this  consists  of  lobules 
composed  of  polyhedral  cells  arranged  in  a  radiate  mann<>r  around  the  center  of  the  lobule. 

Ve8$eU  of  the  Lobule*— {\)  Intralobular  vein  or  hepatic  veinlet  in  the  center  of  the  lob- 
ule ;  (2)  Interlobular  or  portal  veinlet  and  the  hepatic  arteriole.  These  are  between  the 
lobules,  and  capillaries  pass  from  them  to  the  center  of  tlie  lobule  between  the  rows  of 
hepatic  ceils.  In  addition  to  the  above,  are  the  beginnings  of  the  hepatic  ducts.  See 
Strieker,  A,  407  ;  Qnain.  A,  11.  886. 

§  749.  Fancreaa,  az.  (Pig.  81,  §  720).— The  cat's  pancreas  is 
greatly  elongated,  and  so  bent  as  to  form  two  sides  of  a  triangle. 
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From  the  relations  of  the  two  parts,  they  are  called  respectively  the 
gastro- splenic  and  the  duodenal  parte  of  the  pancreas  vOwen,  A, 
III,  495).  The  organ  is  wholly  enveloped  by  peritoneum,  thne  dif- 
fering from  the  haman,  which  is  covered  by  peritonenm  ooly  on  its 
ventral  surface. 

In  order  to  expose  the  pancreas  fully,  the  ventral  wall  of  the 
great  omentum  should  be  removed,  and  the  large  and  small  ixttea- 
tines  should  be  drawn  caudad 


Like  the  human  pancreas,  that  of  the  cat  has  two  ducts — Dudmr^ 
WlTSungianus  aud  Ductus  Santorini — which  open  separately  into*-, 
the  intestine,  although  they  anastomose  in  the  substence  of  thcfi: 
pancreas  (Pig.  81-83). 

Preparation — Fig.  81. — The  great  omentum,  the  jejauum,  ileum. 
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colon  and  liver  were  removed  ;  tlie  remaining  parts  shown  in  silu. 
The  dact  of  Wiisting  was  atlenvard  injected  with  Berlin  blue,  and 
both  it  and  tlie  duct  of  Santorini  dissected  out  to  show  their  branches 
and  anasto.noses. 


Explanation  of  Fig.  8i,— 1.  Pjloric  regloa  of  the  Btomuh. 
a.  Pjlorus.    2-3.  Tha  duodennm. 

4.  Outr(^«pl«iilc  dlTinoD  o(  the  puicreu.  Dear  the  mtln  branch  of  tho  dnct  of  Wiraung. 

5.  The  duodemd  iwrt  of  tbe  ptncrena  uid  bmicli  of  Ibo  duut  of  Winung. 

6.  Daodeoom  U,  the  polot  where  the  Snct  of  Banloriai  pierces  Its  walls.  Tlie  dotted 
Xine  ihowB  the  extent  of  tbe  pancreu  on  the  dorsal  aide  of  tlie  intveUoe.  The  dnct  of  San- 
torini ii  eeen  to  anutomoee  with  each  dlTision  of  tbe  duct  of  WlrsuD([. 

"7.  Ductus  coanDODla  oholedochue. 

8.  The  point  where  the  dnctni  choledochus  and  tbo  duct  of  Winung  enter  the 
d  u(^<leDaiii. 

£.  Tip  of  the  spleen,  aotnewbat  disiiUceil. 
1  d  The  superior  mesenteric  artery  s.'ndlng  the  inferior  pancreatlco^Dodenal  branch  to 
rkf^-^se  parts. 

1    1.  Superior  tueflenlerlc  vein  receiving  a  correeponding  bianck 


I^O.    83  — CHOLKCT8TIB     ASD     PAKCIUSATIC     itEBER 
THKIK      COKHKCTIDN      W[TK       THE 
DCODKNDM ;     . 1 


■'i 


s 


^Preparation— Fig.  82.— Tlie  liver  was  turned  to  tbe  riglit,  l>ring- 
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ing  the  concave  side  up  ;  the  duodenum  to  the  left,  bo  that  its  right  - 

side  looks  directly  upward ;  it  was  then  sliced  off  to  the  level  of  the       _^ 
ampulla  of  Vater  and  the  duct  of  Santorini. 

EzpUmation  of  Fig.  82.— 1.  Pvlorne. 

2.  The  daci  of  Santorini  |)ABBing  ubliquely  tlirough  tbc  duodeDftl  wklla. 

8.  Cut  end  of  the  iuferior  pHocrentico  daudenal  anery. 

4.  Stuno  for  tbc  corresponding  vein. 

5.  The  duodunal  branch  uf  the  duct  uf  \\'irtung. 

5.  Cut  end  of  the  duodenal  panctoas,  sh.'wiug  trlaugdkr  section,  and  tha  IntcMla^^^Qig 
partly  i-nvrfopcd  by  it, 

«,  The  ani|inllB  of  Valcr. 

7.  Tlie  duct  of  Wirsung,  opening  ioto  the  ampulla. 

8.  The  dnctiia  commimis  cboll^loc1lllB.  a1eo  opening-  into  the  ampulla. 

9.  Tlia  duixlciial  braneh  of  die  duct  of  Wirsung. 

10.  TLr  gn^tro-<:ph-nic  branch  displaced. 

11.  Duct  from  the  pancreatic  reeerroir  opening  by  a  large  branch  Into  10,  and  by  a  tail  .^^hII 
one  into  7. 

13.  Pancreatic  reeervolr  eoveiin;  pan  az^  of 
tho  cholecysl. 

13.  The  "impeding  fi«XDre«"  in  IIk  .£'!»• 
cystic  duct. 

14.  The  chnlecyetls  eonatrlcted  In  (!■  r  lie 
middle,  as  is  also  the  pancreatic  merroi:  JS  v, 
by  a  firm  nidc  band  posBing  over  tbcm. 

13,  15.  The  cystic  lobe  of  the  llrer. 

Preparation— Fig.  83.— Thar-fte 
ventral  wall  of  the  duodenui^r  .m 
was  partly  r*>moved  to  show  tlr  .flie 
openings  of  the  ducts,  which  ha^^d 
been  exjmsed  by  dissection. 


Explanation  of  Fig.  83. — I.  Pylonig^^ 

2  and  4.  Duct  of  Wireun([. 

3.  Diirt  of  Santorini  anaBtomosinp  frcF=:--- 

Ritli  the  preceding,  and  openinfr  into  I  -^ 

inlestinc  lietiToen  tlie  aperture  of  the  a'  -^ 

palla  iif  Vuter  nnd  the  pylorns. 

5.   Ductus  commania  chnledochaa. 
i  summit  of  a  papilla, 
lit  of  a  Bimilar  i<apilla.    Tl 


0.  Opening  of  Ibe  duet  of  Santorini  n\ 
7.  Op:>iiin;r  of  tlie  iiminilla  nt  the  su 
usually  hbout  lO-lS  mm,  ariart. 


g  1'>Q.  Ductus  WirsungianuB — Duct  of  "Wirsung,  principal ; 
ci-catic  (Inrt. — Tliis,  in  the  cat,  is  usually  the  larger  of  the 
pancn>atic  ducts,  as  in  man.    It  opens  info  a  small  reservoir, 


OF    VATER. 


pnlla  of  Vater,  witbia  tlie  wallB  of  the  duodenum.  The  ampulla 
appears  as  an  oblique  elevation  ou  the  ectal  suriiace  of  the  duude- 
nam,  ani  receives  also  the  ductus  communis  choledochus  (Fig.  84> 
FreparatiaD — Fig.  84. — The  duodenum  should  be  suspended  in 
05  per  cent  alcohol  for  2-3  days,  or  it  may  be  liardened  in  Muller's 
fluid  (see  Frey,  A).  Then  rather  tliick  freehand  sections  may  be 
made  with  a  razor  or  a  very  sharp  scalpel.  Tlie  sections  may  be 
studied  to  advantage  witli  a  tripod  lens  or  with  a  J-in.  objective 
and  a  compound  microscope. 


'Hct. 


a.  84.— LONaiTUDiNAi.  SecriON  of  the  Ampulla  uFVATKR,enowiNo  the  KNTiiiscE 
OFTHK  DlTTDB  Cbolbdociiih  and  the  Duct  or  Wirhuno  ;  xS.4.  A  and  B  — 
Similar  Sbctio^is  op  the  Aupdi.la  ok  Vatcr  in  Mam.  (A  uid  B,  after  Claude 
Bentanl.  17).      x  1.7S. 


EzpUnation  of  Fig.  84.— Ampulla,  Ampulla  of  Vater.— The  sac-liko  fpaee  in  the 
<i*al1  of  the  duodenum  into  whirh  o\r:a  t\w  diirlus  <-ho1(Ml<N-huH  and  the  ductun  VVimunfri- 
imm.  Tha  ainpnila  ia  rot  a  frre  epacn,  hut  ifl  nir.ro  or  Xc^b  filleil  by  nnnstomoalaK  prccewios 
ipring^ng  from  the  wolls.  The  ampulla  npeits  intn  tho  dundenum  through  a  single  nriGce 
on  the  Bnminit  of  a  eliglit  pai>illa. 

Dct.  chid,  cum..  Ductus  choledochus  communis,  ni.— Tho  cnmmnn  bi1<'  duct— It  1b 
Been  to  have  Us  liinifn  partlr  filled  n-itli  BaaBtomosinK  processes  wliieli  allow  the  bile  to 
Bow  into  tho  unpulla,  but  tend  lo  prevent  any  rngiircitatlin. 

Dct.  Wtrsnug.,  Ductus  Wirsungi»nm,  «  — D.ict  of  Wirsung— The  pnnrrcBlic duct 
cmptyiD);  into  tlie  ampulla  of  Valer.  In  the  cat  it  id  usuall;  much  larger  than  the  cluct 
of  Bantorini  (Fig.  SI-SB). 
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Mucosa.— The  muooiu  membraDO  of  the  small  intestine. 
M.  circularis. — The  circular  layer  of  unstriped  muscle. 
M.  longitudinalis.— Tbe  longitudinal  layer  of  unstriped  muscles. 
Ost.  amp.  Vtr.y  Ostium  ampulls  Vateri,  at, — The  opening  or  month  of  the  ampulla 
of  Vater. 

Submucosa. — The  la/er  of  connective  tissue  between  the  circular  muscle  and  the 
muscularis  mucosae. 

Fig.  84,  A  and  B. — Dct.  chid.,  Ductus  choledochns  communis,  as. — The  common 
bile  duct. 

Dct.  W.,  Ductus  Wirsungianus. — The  pancreatic  duct  opening  into  the  ampulla  of 
Vater.    lu  A,  both  ducts  open  at  the  bottom  of  the  ampulla.    This  is  said  bj  Bernard  to 
be  the  normal  couditiou.     In  B,  the  bile  duct  extends  nearly  to  the  orifice  of  the  ampulla,.^^ 
as  in  the  cat.    This  is  not  common  in  man,  although  normal  in  the  cat. 

g  751 .   Demonstration  of  the  Duct  of  Wirsung^  the  termina&,^^^ 
part  of  the  Ductus  choledochns^  and  the  AmpvUa  of  Vater. 

Turn  the  duodenum  to  the  left  and  trace  the  ductus  choledochu&  m-j^i 
to  its  point  of  entrance  into  the  intestine.    Now  remove  the  perito^^^  ^o 
neal  covering  on  the  dorsal  side  of  the  i)ancreas  just  caudad  of  tli^-  m.  Jk 
termination  of  the  ductus  choledochus.    Then  tear  away  the  suh^-jSH) 
stance  of  the  panci^eas  very  carefully,  and  the  duct  will  be  exposed-tt^d. 
It  looks  like  an  uninjected  blood  vessel.    Trace  it  for  some  distano^^:^  q^ 
from  the  intestine  and  it  will  be  found  to  divide  into  two  mair  r  Jn 
bniiiches,  on(^  for  each  part  of  the  pancreas  (Pig.  81-83).     Open  th  m:  K\]^ 
duet  about  1  em.  from  its  point  of  entrance  into  the  intestine,  an*  m:  iid 
pass  a  beaded  bristle  into  it  toward  the  intestine.    With  a  shar- Mrrp 
scalpel,  slice  away  the  intestine  over  the  point  of  entrance  of  tir  M\w 
ductus  choledochus  communis  and  the  ductus  Wirsungianus,  maferMT  k- 
ing  the  slices  parallel  with  the  direction  of  the  two  ducts.     Contini^   ^e 
the  cutting  until  the  plaster  in  the  ductus  choledochus  and  tl  ^Kiw 
bristle  in  the  ductus  Wirsungianus  are  exposed.    It  will  be  se<-  ^=mi\\ 
that  the  two  ducts  penetrate  the  intestinal  wall  obliquely  cauda^    d, 
and  open  separately  into  the  ampulla  (Fig.  84).     The  ampulla  thes^-n 
opens  through  a  slight  papilla  into  the  lumen  of  the  intestine. 

Contrarv  to  the  common  statement,  the  two  ducts  cannot  be  sa        id 
to  unite  at  all  (Gage,  5,  177). 

In  some  respects  it  is  better  to  employ  a  specimen  whose  hepa^tic 
ducts  have  not  been  injected  with  plaster  to  demonstrate  the  reL  -a- 
tion  and  termination  of  the  two  ducts.     In  this  case  a  bristle  shou^  3d 
be  put  into  each. 

(B)  Ductus  Santorini— L?s3er  pancreatic  duct  (Fig.  83). — Thf  i^ 
in  the  cat,  is  usually  much  smaller  than  the  preceding,  and  hei:iop 
its  demonstration  is  more  ditficult.     It  opens  on  the  left  side  of  the 
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intestine  obliqaely  candad  of  the  preceding,  and  ia  demonstrated 
by  tearing  away  first  the  peritoneum  and  then  the  pancreatic  snb- 
etouce  The  auastomosia  of  the  two  pancreatic  dacts  may  be  dem- 
onstrated by  iigecting  the  doctas  WirBangianns  peripherad  with 
Berlin  blue.  , 

g  753.  Obriov*  Slrwture  offht  Panertat.— It  1b  compoMd  of  ft  great  m»iij  riubII  lob- 
ules unngod  like  a  banch  of  gnpea,  the  dnci*  reprwenting  the  steina  of  the  gntpe*. 
Such  gluidR  ue  aaid  to  be  rofemate. 

%  753.  The  Mierottopie  Struiture  u  well  lU  tb«  obvioui  Btructure  ie  in  M  etseutial 
pwticuluTS  like  that  of  the  ralivtrr  gUnib  (%%  788,  T89).  See  Strieker,  A,  3B0  ;  Qualu,  A, 
11,396. 


Fia.  8S. DORBO-VENTRAL  SBcnoH 

or  TSE  BiaiiT  Eidsbt,  Caudal 
ViKW:  xl.l. 


FlO.  86.— LOKOiTUDIRAI.  DETTROBTinSTBAI. 

Bbctios  op  thb  RianT  Kidney,  Vbn- 

TBAL  View;    xl.l. 


Preparation— Fig.  85,  86.— The  ureter  and  pelvis  were  inflated 
by  iiyecting  95  per  cent,  alcohol  through  the  ureter  toward  the  kid- 
ney- Then  the  ureter  was  ligatured  and  the  kidney  carefully 
removed  and  placed  in  60  per  cent,  alcohol  for  two  days,  then  in 
96  per  cent,  alcohol  for  the  same  time.  When  well  hardened  it 
was  sliced  off  to  the  level  shown  in  the  figures. 

ExpluatiDn  of  Pig.  85,  S6.-Hilam.— The  eonravItT  of  the  m««al  border  of  tlie  kid- 
nej.     It  ia  at  thia  pdnt  titat  tlie  areter  and  the  blood  veseelg  enter. 

Papill*.— The  apei  of  the  mtKlullBT?  i^ortion.  From  ita  free  end  the  urine  esudeB. 
There  la  but  one  papilla  in  ilie  cat.  In  Fig  86,  llie  mi-dullary  portion  Boems  lo  end  by 
aerenl  papilla,  bat  the  pyramidH  rurminR  thcw;  couverge  at  a  higher  level  than  here 
■hown,  and  flnally  end  aa  ahomn  in  Fig.  6S. 

PelTia.— The  somewhat  dilated  epaco  Into  which  the  papilla  openg. 

Snbatuitia  medullaris.- The  medullary  or  central  part  of  the  kidney 

Toaica  fibrosa  (Fig.  83). — The  thick  fibroua  aac  encloaiug  the  kidney.  It  is  reflected 
tnto  the  hilom  and  upon  the  ureter. 
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§  764.  Ren— Kidney  (Fig.  77,  78,  85,  86,  101,  103,  g  729).— Tarn 
the  stomach  aud  the  intestines  to  the  right,  and  the  left  kidney  will 
be  exponed.  Remove  any  fat  that  can  l>e  removed  without  diej^lac- 
jng  the  kidney.  Its  lateral  aspect  is  convex,  while  the  mesal  ono 
presents  a  deep  concavity,  the  so  called  hilvm  of  the  kidney. 

The  right  kidney  is  Bomewhat  failher  cephalad  than  tlie  left, 
thns  differing  from  man.  Only  the  ventral  surface  is  covered  with 
peritoneum  (Fig.  78) ;  but  the  entire  kidney  is  surrounded  by  a 
special  fibrous  capsule  or  covering  (Fig.  85;. 

Obci<ni*  BCmeture  nf  tht  Kidney. — With  a  shttr[i  scalju'l,  make  a  lougitudiDal  di-iiro- 
BinUtral  B^ction  of  tlis  LiJu»/.  rumovlQi^'  tlw  veucrat  iliree  liCthe.  The  kppeHniiice  ehowa 
iti  Fig,  86  will  appwir. 

Tlio  ureter  (g  T56)  commen(M:s  as  a  funnel  eliaped  ojtuDiii^  from  llie  liollow  or  pelvic 
purt  of  the  klJnej'  (Fig.  85,  80). 

The  BolJd  |«rt  of  the  kiJoej-  h  evidently  composed  of  two  portious — the  eelal,  perip/te- 
ni'  or  eonixal,  aod  tbe  tintai,  central  at  meduUary  |-ortioiw.  Thecortieil  or  peripheral 
pcrtion  tH  k'b°"'b''  '-'"'  "^  '^  (lerp  color,  wbili;  tlie  oiedullurj'  pnrtiun  is  liglitci  in  culor. 
smcKitb,  compaiTt,  imd  of  more  or  less  triangulor  outline.  The  apex  pn>jocts  into  the  pelvis 
of  the  kidney  aud  is  called  the  reacii  pap'Ua.  There  are  ievoral  in  mau,  but  only  one  in 
ikucat 

S  *5),  Mierotropie  SCrueture. — (A)  Tnlnili  nrinifrri,  or  utinsry  tubules — lubes  liii«l 
with  cells  and  foraiin";  t'lp  kiJney  su balance  proper  (B)  Bluod  ce»»iU  iaAlympkatir*. 
(C)  -V>rEM  and  emntctiu  tUmie. 

Id  the  medullary  part  of  tbc  kidney,  tbo  blood  vessels  and  urinsiy  tubules  ar»  niosily 
straight  in  direction,  while  In  the  cortical  |mrtion  lliey  are  looped  or  couToluted  ;  both 
vesaela  and  tubules  are  bninclied.  The  arterii  b  form  the  bo  called  glomeruli  or  Maljughinn 
C'>rpuscles  by  u  uulliple  knotting  at  their  tL>rm>ualioD.     Bee  Strieker,  A,  4(H) ;  Qituin,  A. 

II,  \m. 

%  736.  Ureter.— Gfraap  the  kidney  witli  one  hand  and  tlie  uro- 
cyat  (Fig.  101)  with  the  other.  Draw  the  former  ceplialad  and  the 
latter  caudad.  There  will  be  seen,  stretcliing  between  the  kidney 
and  the  neck  of  the  urocyst,  a  narrow  tense  b^nd,  more  or  less  cov- 
ered with  fat.  This  band  is  the  ureter,  or  duct  conveying  the  urine 
from  the  kidney  to  the  urocyst. 

Sometimes  one  may  inflate  the  urocyst  by  blowing  into  the  renal 
end  of  the  ureter,  but  usually  the  ureter  la  tiio  greatly  contracted. 
The  tubular  character  of  the  latter  may  be  easily  demonstrated, 
however,  by  using  a  beaded  bristle  (§  136)  or  by  commencing  at  the 
kidney  and  slitting  it  with  fine  scissors. 

§  757.  ITrocystis,  vesica  urinaria— Urinary  bladder  (Fig.  77, 
101,  §  718).— This  is  the  receptacle  for  the  urine. 

A.  Ligament  urn  suspensorium.—Gnisi>  the  cephalic  or  lai^r 
fri^e  end  of  the  bladder  and  draw  it  veotro-candad.     A  thin  mem- 
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brane  like  the  mesentery  will  be  seen  between  it  aud  the  ventrlmc- 
soQ,  tile  UgameiUum  suspeasorium.  It  is  formed  of  a  duplicature 
of  peritoneum,  and  in  youny  animals  tliere  may  be  seen  between 
its  two  layers  tlie  i-emuauts  of  the  hi/pogastric  arteries  and  of  tlie 
uracJius  i,Gmy,  A  812  ;  Quaiu,  A,  II,  800;. 

B.  Li (lameiUwrn  lalerale. — In  addition  to  the  su8i>eneory  liga- 
ment, one  liaving  the  same  general  appeaiance  will  be  seen  on  each 
side. 

O.  Cervix  urocystis — Neck  of  tlie  urinaiy  bladder. — Diaw  the 
arocyst  uandad  and  its  fixed  point  will  be  seen  to  grow  narrow. 
This  uatTow  part  is  the  neck,  and  its  continuation  to  the  exterior  is 
called  the  ureUira  or  excretory  canal  of  the  bladder.  Tlie  m-eters 
penetnite  the  urocyst  on  each  aide  of  the  neck  ;  their  course  through 
the  wall  is  quite  oblique,  as  may  l>e  demonstrate  by  passing  a 
bristle  from  the  ureter  into  the  bladder. 

g  TS-i.  Obnioiif  SCruetiirf  nflhe.  Uroeyst  —Cut  s  alit  in  the  urinarj  bladder  to  allow  the 
urine  to  escapn,  then  cut  out  a  piece  about  S  cm.  6']aare.  Rinse  it  with  trater  or  normal 
salt  aola'.iuii.  'I'hure  maj  bo  duniOQSlrat«d  a  etructurf  somenhst  comparable  to  that  of 
the  stomach : — (Al  An  crial  iiToim  (lieritonp*!)  coot.  (B)  An  intcnnediate  firm  or  mugai- 
lir  coat.  (C)  An  eutal  soft  or  mut'/ut  coat.  Tlie  muscular  and  miicoue  couts  are,  haw- 
ever,  more  cloBoly  united  tlian  in  the  stomach. 

g  750.  Mier'tcrpU  Slruttiirf.~(A)  Serous  ([leritoiieal)  coat.  (B)  Muacular  (unatripod) 
co«t: — :l)  Longitiidiiial  layer ;  (3)  circulaj  layer ;  (3)  longitudinal  layer.  Tlie  three  layere 
■re  arranged  somewhat  in  the  form  of  a  figure  of — S.  <C1  Sabmucoaa  of  looae  connnctive 
lisne.  (Dj  Mucous  coat  covered  with  strtitifled  epithelium.  Soe  Striclicr.  A,  487 ;  Qualn, 
A.  I!.  423- 

§  760.  Adrenale — Capsula  renalis,  capsula  suprarenalis. — Turn 
the  stomach  and  intestines  to  the  right.  About  2  cm.  meso-cephalad 
of  the  kidney  will  appear  a  jjinkish,  oval  body  about  2  cm.  long 
and  1  cm.  wide.  Its  caudal  end  is  usually  in  contact  with  the  V. 
renalis  and  its  ventral  surface  is  crossed  by  the  V,  adreno-lumbalis 
(Pig.  101,  adrn.). 

The  right  adrenal  is  in  about  the  same  position  with  respect  to 
the  right  kidney  ;  but  as  the  V.  cava  and  part  of  the  liver  are  on  its 
ventral  surface,  it  is  not  so  easily  demonstrated  as  the  left. 

Both  adrenals  are  covered  on  their  ventral  surface  by  perito- 
neum. Neither  of  them  is  in  contact  with  the  kidney.  In  this 
respect  they  differ  from  their  human  homologues. 

§  761.  Uterus— Womb  f§  723).— K  the  cat  is  a  female,  there  will 
appear  between  the  rectum  and  the  urocj'st  a  mesal  organ,  the 
uterus,  having  the  same  general  color  and  api>earaiice  as  the  iiitea- 
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tinea,  It  is  a  hollow  organ  and  at  its  cephalic  end  'bifurc-ates, 
forming  the  so  railed  carnua  or  horns  of  tlie  ateros.  The  lioiue 
extend  obliqiifly  laffMo-cplialad  nearly  to  tho  caudal  extremity  of 
the  corresponding  kidney  (Fig.  77). 

§  762.  Tuba  Pallopiana — Fallopian  hibe,  Oviductus.— Near  the 
ends,  the  horns  of  tho  uU-tus  become  quite  small  and  more  or  less 
convoluted.  This  small  part  of  the  horn  is  called  the  omdvct  or 
Fallopian  tube.  It  opens  directly  into  the  peritoneal  cavity,  thus 
putting  the  peritoneal  cavity  in  communication  witii  the  exterior  of 
the  body.  The  end  is  somewhat  funnel  shaped  and  one  edge  is 
applied  to  the  ovary.    Quain,  11,  470. 

Make  an  incision  in  one  of  the  cornua  near  the  beginning  of  the 
Fallopian  tube  and  pass  a  beaded  bristle  into  the  uterus,  and  then 
along  tlie  Fallopian  tube  tliroughout  its  whole  extent.  This  will  be 
facilitated  by  severing  the  connections  of  the  tube  so  that  it  may  be 
straightened. 

§  703.  Idgamentum  uteri.— Grasp  a  uterine  coniu  and  lift  it  up. 
A  broad  menibritn'ius  band  will  appear  extending  laterad  from  it. 
This  is  the  iiii<iiii'.'iitiiiit  Uifwm  or  broad  ligament  of  the  uterus  and 
its  horns.  Like  the  mesentery  and  ligaments  of  the  uroeyst,  it  is 
simply  a  duplicature  of  peritoneum, 

Ligameniuvi  rotimdu7>i—\in\inA  ligament. — ^Look  through  the 
ligament  toward  the  light ;  a  thickening  will  appear  in  it  extending 
from  near  the  middle  of  the  liom  caudad  to  the  abdominal  wall 
ventrad  of  Poupart's  ligament  iFig.  39).  This  is  the  round  ligament, 
and  may  be  traced  through  the  abdominal  wall.  It  terminates  in 
the  external  organs  of  generation. 

§  T04.  06n'i*u»  fitrwrfwre.— (A)  Serous  (ppritoneali  coat,  (B)  MiiKMiar  ctM.  lC>  A 
Boft  rnveouD  cost.  ThcBe  poinl*  may  be  easily  dcmnnslmted  by  cutting  nut  a  amall  piece 
of  the  ulorni  or  one  of  its  homa. 

§  TBS,  Mierotei^if  Srriirture.~(.A)  8emii»  (peritoneal)  coal.  (Bi  Jlfu»fj/far(iinBlripe<l) 
coat ;  tlu'  flbora  givady  iiiterlaoe  and  are  mixed  with  abundant  cunneclive  tisitne.  (C) 
MuoiuB  coat.    See  Strieker.  A,  OOfl  ;  Quniii,  A,  II,  4fl4. 

§  786.  Ovaiitim — Ovary.— At  the  cephalic  end  of  each  Fallo- 
pian tube  (§  762)  may  be  seen  the  ovarp,  a  yellowish  oval  body 
about  I  cm.  long  and  .5  cm.  wide.  It  is  supported  by  an  exten- 
sion of  the  broad  ligament. 

%  767.  MierotCJipU  StrvHurt. — (A)  Mndified  periloneal  coal.  (B)  Ovariwi  stromn — 
conDectivi-  tisBne.  hlnod  veesels  and  uervca.  OiaaEaii  folUclBa  witb  the  ova.  See  Strieker, 
A,  510 ;  Quoin.  A.  11,  473. 
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§  768.  Vas  deferens. — If  the  subject  is  a  male,  there  will  be  seen 
on  each  side  a  white  cord,  the  vas  deferens  or  spermaduci  (Fig.  101), 
looping  around  the  ventral  side  of  the  ureter  and  A.  hypogastrica, 
and  then  extending  toward  the  urethi-a. 

If  the  vas  deferens  is  traced  peripherad,  away  from  the  urethra, 
it  will  be  seen  to  penetrate  the  abdominal  wall  laterad  of  the  A. 
epigastrica  and  ventrad  of  Poupart's  ligament. 

In  traversing  the  abdominal  wall,  it  passes  through  the  canaZis 
inguinaZis.  It  is  accompanied  by  tlie  spermatic  artery  and  vein 
and  a  duplicature  of  peritoneum,  and  all  together  form  the  sper- 
matic  card.  The  opening  of  the  inguinal  canal  within  the  abdomi- 
nal cavity  is  called  the  annulus  ahdominalis  irUernus  or  the  internal 
abdominal  ring,  while  the  one  on  the  ectal  surface  of  the  abdominal 
wall  is  called  the  annulus  dbdominalis  externus  or  external  ab- 
dominal ring  (Fig.  39). 

From  the  external  abdominal  ring,  the  spermatic  cord  extends 
obliquely  caudad  and  entad  of  the  skin  to  the  testis. 

THE  SALIVARY  GLANDS,  MOUTH   CAVITY,  PHARYNX, 

NECK,  THORAX  AND  DIAPHRAGM. 

g  760. — Nam€M  of  Parts  in  the  Order  of  EjraimnatUm.—Q\tLadu\t^  parotis— Dactus  Ste- 
Doniaous  —  Glandula  submaxillarifl — Dactus  Whartoniaiius  —  Lingua  —  Pliary nx  —  Tuba 
EoatachiaDa — Larynx  —  Trachea  —  (Esophagus  —  Pleura  —  Thymus  —  Pulmo — Cardia — 
Diaphragma. 

The  vessels  and  nerves  of  thnse  parts  are  treated  in  Chap.  VIII  and  IX. 

§  770.  Inntritments  and  MnUrinl  the  same  as  for  the  abdomen  with  the  addition  of  a 
mw  <rig.  2\\nipp€r9  (Fig.  \\),h'aded  hrUtlm  (§  18G),  and  about  100  cc.  of  the  Berlin 
blue  mdntlan. 

C7ijic3  of  Specimen  the  same  as  for  the  abdomen. 

SALIVARY    GLANDS. 

§  771.   References. ~^ain,  A.  II.  885  :  Gray,  A,  757  ;    Bernard,  A.  504  ;  Chauveau, 
A,  387  ;   Leyh,  A.  372  ;   Owen,  A,  III.  896 :   Cuvier.  A,  III,  409  ;   Hyrtl,  A.  241  :   Gegen 
baar  (Lankester).  A,  519  ;   Milne  Edwards.  A,  VI.  220  ;   Chauveau  (Fleming),  A  ;  Gurlt. 
Al,  361. 

§  772.  Foetore  and  Preparation. — The  cat  should  be  dorsicum- 
bent,  with  a  block  crosswise  under  the  neck,  and  the  head  rotated 
iextrad  so  that  the  side  of  tlie  face  looks  upward  ;  the  mouth  should 
be  held  open  with  a  cork.  The  animal  should  be  injected  from  the 
femoral  artery,  making  the  plaster  somc^what  thinner  than  usual 
§§  345,  352).    The  femoral  vein  should  be  injected  with  blue  plas- 
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ter  (§  362).  If  the  abdomen  is  not  to  be  used  (§  234),  it  is  easier  to 
inject  Irom  the  postcava  and  the  aorta  (g§  303,  3C5). 

As  plaster  will  not  pass  llie  valves  in  the  veins,  it  is  best  lor  this 
prBjmration,  as  for  Pig.  101,  to  inject  the  jugnlar  vein  with  tine  blue 
mass  (see  §  14S0)  instead  of  blue  plaster.  TIiIb  is  only  necessary, 
however,  for  permanent  preparations  or  lor  special  demonstrations. 

§  773.  Salivary  Glands.— Tlie  salivary  glands  are  the  organs, 
belonging  to  the  digestive  syst^'m,  which  scci'ete  the  saliva  and  pom- 
it  into  the  oral  cavity  through  single  or  multiple  ducts.  Ttiey  are 
situated  in  close  proximity  to  the  mouth  and  mostly  just  entad  of 
the  skin.  Tliere  are  5  on  each  aide :— Parotid,  svbmaanllary,  sub- 
lingual, molary  zygomatic. 

%  "TIA.  Preparation  of  the  Duota  of  the  Salivary  Glands.— 
These  should  be  injected  with  Berlin  blue  (see  §  1449).  or  if  that  is 
not  at  hand,  there  may  be  used  a  sufficient  quantity  of  chrome 
green  or  orange  ground  in  16  per  cent,  glycenn  to  give  a  decidpd 
color.  As  the  process  of  injection  is  somewliat  troublesome,  the 
ducts  may  be  demonstrated  by  inserting  into  them  beaded  bristles, 

§  775.  Preparation  of  Wkartoti's  I>uct — Tliis  oi>en8  on  the 
summit  of  a  prominent  papilla  situated  in  the  floor  of  the  mouth 
just  cephalad  of  the  fnenum  (Fig.  88).  It  usually  lies  on  the  Hoor 
of  the  mouth.  Grasp  it  near  its  free  end  with  the  tiue  forceps,  and 
enlarge  the  opening  with  the  probe  of  the  tracer;  then  insert  a 
beaded  bristle  or  the  cannia  for  inje<'tion  (g  358). 

Injection. — Tile  canula  need  not  be  tied,  but  merely  coropiessed 
with  the  lingers  while  injecting.  Before  commencing  the  injection. 
the  canula  should  be  filled  with  the  injecting  mass  to  avoid  air.  In 
making  the  injection,  the  pressure  should  be  light  and  continued  for 
but  a  short  time  lest  the  duct  be  ruptured.  If  the  injection  is  sue- 
cesafnl  and  the  tongue  be  turned  to  the  opposite  side,  the  dnct  may 
be  seen  in  the  floor  of  the  mouth  extending  nearly  parallel  with  the 
mandibular  ramus  as  far  caudad  as  the  hist  tooth. 

S  776.  Preparation  ofSfev-on's  Duct. — With  coarse  forceps  or 
the  fingers,  grasp  tite  dorsal  lip  near  the  angle  of  the  mouth  and 
draw  it  laterad  so  as  to  expose  the  mucons  membrane  opjiosite  tiie 
last  premolar  tooth  (Pig,  61).  Just  cephalad  of  the  angle  of  the 
month  and  opposite  the  most  prominent  cusp  of  tlie  last  prjemolar 
will  be  seen  a  slight  ridgp  on  the  raucous  membrane.  The  cephalic 
end  of  this  ridge  is  about  1  cm  from  the  edgp  of  the  lip,  and  at  the 
end  will  be  se;.'U  a  slight  circular  depression,  which  is  the  opening 
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of  the  duct.  Enlai^ge  the  opening  with  the  probe  of  tlie  tracer,  and 
insert  a.  beaded  bristle  or  a  caniila  lur  iujectiun.  Inject  as  directed 
for  Wharton's  dnct  (§  77o'. 

§  777.  Exposure  of  the  Salivary  G-landa  and  their  Ducts.— 
Divide  the  skin  as  follows: — i,A)  Alung  tlie  inesul  border  of  the 
mandibtdar  ramus  from  the  canine  tooth  directly  caudad  as  far  as 
the  caudal  end  of  the  larynx.  (B)  From  the  caudal  end  of  the 
incision  (A)  to  a  point  opposite  the  meatus  auditorius  externug. 
(0(  Prom  the  maxillary  canine  to  the  doi-sal  border  of  the  ear.  (D) 
Along  the  edge  of  the  lips  from  the  mandibiUar  to  the  maxillary 
cauinu,  leaving  a  narrow  baud  of  skin  with  the  lip. 

Exposure  of  the  Olands,  etc. — Commence  at  the  angle  next  the 
larynx  i yentro-caudal  angle)  and  dissect  the  skin  fi-ee.  Use  a  sharp 
scalpel  and  dissect  clo:*  to  the  skin.  Tlien  commence  at  the  same 
point  and  dissect  free  the  thin  dermal  muscle  (§  G08)  in  the  same 
manner  that  the  skin  was  dissectM.  It  is  necessary  to  take  the 
greatest  care  in  removing  the  muscle  in  order  to  avoid  injury  to 
nerves  and  vessels.  Remove  the  caudal  part  first,  thus  exposing 
the  glands  and  larger  veast'ls  and  nervea,  which  are  more  easily  seen 
tlian  their  branches.  Comparo  the  appearances  presented  with 
those  shown  in  Fig.  67.  If  the  gland  dncts  were  injected  with  fine 
mass,  the  glands  will  be  of  the  same  color  as  the  mass  used.  The 
dnct  of  the  parotid  (Fig.  87)  will  be  very  conspicuous  and  will  serve 
as  a  kind  of  landmark.  The  same  is  true  of  the  V.  juffularis  (Fig. 
87, 101). 

In  exposing  and  isolating  nerves  and  vessels  in  this  preparation, 
it  is  necessary  to  work  with  the  givatest  care.  The  shai-p  tracer 
cannot  be  used  as  safely  as  in  most  cases.  Use  the  dull  tracer,  fine 
forceps  and  scissors,  and  remove  fat  and  conn(ictive  tissue  piece- 
meal, So  many  branches  of  the  nerves  eiiN'r  the  dermal  muscle 
that  it  is  necessary  to  dissect  it  very  carefully,  so  as  not  to  remove 
at  the  same  time  the  larger  branches  of  the  nerves. 

Explanation  of  Fig,  87.— A.  fac,  A.  facialis.— Facial  artery; 
a  brani^li  of  the  carotid.  Ductus  Stenon.  (Stenoaianuat.- Stenon's 
duct :  duct  of  the  parotid  jiland.  Glandula  parotic, — The  parotid 
eland,  the  lai^cpt  of  the  salivary  plaiuls.  Gl.  (Glandula)  sutmax- 
iUaria. — The  submaxillarv-  gland.  Gl.  m.,  Glandula  molaris. — 
Molar  gland.  Mandible. — Inferior  maxilla,  lower  jaw.  M.  civ. 
(clavo-i  trapezius  (Fig.  CO).     M.  stemo-mstd.  (mafltoideuaj  (Fig, 
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73).  U.  tmp.,  M.  temporalis.  JA.  mstr.,  M.  masseter  (Fijcr-  ^)- — 
Masseb^r  muscle.  N.  aur.  (auricularisg  magnus,  N.  tmp.  fac,  IT. 
temporo-faoialis. — Biuiiches  of  the  l^m]}oro- Facial  division  ut'  IIji* 
fui'ial  nerve  (vii).  N.  crv.  facial,,  N.  cervioo-facxalia.— Cen'ic<»- 
facial  division  of  ihc  facial  nerve  (vii).  N.  tmp.  aur.,  N,  ten 
auxioulaxia — Branches  of  the  teniporo-auricular  division  > 


Fio   87,— SAUVAat  ni.' 

tHyeminvs  nfrve  (v).  Pili  tactileH.— Tactile  hairs, 
usually  5-8  of  these.  They  are  supplied  by  branch*^  of  ili.*  Iri 
()Wfli/»tt»  »«■?*■(¥  I  and  are  supposed  to  be  tactile  hairs.  Vibriae.- 
Wliiskers.  Tliese  sHtf  hairs  are  likewise  supplied  by  branrbt-s  of 
the  triff*'m''nnjt  utrrf  nud  are  also  supposed  to  be  tactile  uiffoit. 
V,  facialis— Facial  v.in.  A  branch  of  tlie  external  jupilarvfln. 
V.  Jugularis  externa. — Tiie  external  jntriilar  vein.    It  alniosl  inra- 
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riably  lies  between  the  parotid  and  submaxillary  and  separates 
the  latter  from  the  lymphatic  immediately  cephalad  of  it.    Zygomai 
arcus  zygomatious. — The  zygomatic  arch  (Fig.  56). 
For  the  manner  of  preparation,  see  §§  772,  777. 

§  778.  Nerves. — Cervico-fficiai  dimsion  of  the  facialis  (vii) 
(Pig.  87). — ^This  emerges  from  the  ental  surface  of  tlie  lymphatic 
gland  (Fig.  87,  Gl.  lym.),  crosses  the  V.  facialis  and  divides  into  the 
two  main  divisions,  one  of  which  extends  along  the  uandible,  the 
other  dorso-cephalkd  towai-d  the  angle  of  the  mouth. 

TcmpoTofacial  divisioiiof  the  faciulis  (vii)  (Fig  87,  N.  tmp. 
fac). — About  1  cm.  dorsad  of  the  parotid  duct  there  emerges  an- 
other branch  which  extends  dor80-cej)lialad  and  spreads  out  in 
many  branches  over  the  side  of  the  liead  and  face. 

Temporo-auricvZar  division  of  the  trigeminus  (branch  of  the  3d 
or  inferior  division  of  the  V  nerve). — It  has  the  same  general  direc- 
tion as  the  temporo-facial  branch  of  the  facialis  and  anastomoses 
freely  with  it.  Its  tine  branches  spread  out  over  the  head  and  face 
as  do  those  of  the  temporo-facial. 

At  tlie  dorso-cephalic  angle  of  the  parotid  emerges  another 
branch  of  the  temporo-auricular  (Fig.  87,  N.  tmp.  aur.;.  It  extends 
almost  directly  dorsad. 

AuricvZaris  magnus  (Fig.  87). — This  large  spinal  norve  emerges 
from  between  the  MM.  clavo-trapezius  and  sterTvo-tiiastoideus.  It 
then  extends  dorso-cephalad  and  spreads  out  over  the  caudal  sur- 
face of  the  external  ear. 

GLANDULE  SALIVARIiE. 

§  779.  Olandula  parotia— Parotid  gland  —The  position  and 
relations  of  this  gland  are  well  shown  in  Fig.  87.  It  surrounds  the 
ventral  half  of  the  external  ear. 

§  780.  Ductus  Stenonianus— Stenon's  duct,  duct  of  the  parotid 
gland  (Fig.  87). — ^It  extends  cephalad  from  the  cephalic  edge  of  the 
gland  along  the  ectal  surface  of  the  masseter  muscle,  nearly  directly 
toward  the  angle  of  the  mouth.  When  near  the  edge  of  the  lip  it 
penetrates  the  cheek,  passing  entad  of  the*  facial  vein  (Fig.  87,  V. 
facialis).  It  opens  on  the  mucous  surface  of  the  cheek  opposite  the 
most  prominent  cusp  of  the  last  prsemolar  (Fig.  67). 

Isolate  the  duct  as  directc^d  for  nerves  and  vessels  (%  TTX).  It 
may  be  easily  traced  if  it  has  been  injected  or  if  a  black  bristle  has 
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been  inserted.    Near  the  gland  it  will  be  seen  to  divide  into  several 
branches. 

§  781.  Glandnla  parotidea  aocessoria  —  Accessory  parotid 
gland. — In  about  one  subject  in  ten  there  may  be  found  one  or 
more  small  glandular  masses  connected  with  the  parotid  duct 
These  are  sometimes  in  contact  with  the  duct  at  some  point  of  its 
course  over  the  masseter,  or  they  may  be  separated  for  a  centimeter 
or  more ;  if  separated,  a  slender  duct  connects  them  with  the  main 
duct.    Mivart,  B,  173. 

§  782.  Glandnla  snbmazillaris — Submaxillary  gland  (Fig.  87). 
The  submaxillary  gland  is  ventrad  and  partly  entad  of  the  parotid. 
Its  cephalic  edge  is  also  covered  by  the  lymphatics.  The  lobula- 
tions of  tho  submaxillary  are  coarser  than  those  of  the  piirotid ;  and 
if  uninjected  it  is  of  deeper  color. 

§  783.  Ductus  Whartonianns — Wharton's  duct,  duct  of  the 
submaxillary  gland. — In  order  to  expose  this,  the  lymphatics  and 
the  vein  should  be  removed.  The  duct  appears  at  the  cephalic  bor- 
der of  the  gland,  and  extends  almost  directly  dorsad,  passing  be- 
tween the  MM.  dlgastricus  (Fig.  101)  and  TOCLSseter  {67),  until  it 
reaches  the  floor  of  the  mouth  opposite  the  last  tooth.  In  its  pass- 
age between  the  muscles,  its  lateral  surface  is  crossed  by  the  gnsta- 
torn  brancJi  of  the  N.  trir/emrnvs  (v). 

Erpofivre. — Divide  and  reflect  the  M,  digastricits  (Fig.  101.; 
then  the  duct  may  be  traced  to  tlie  floor  of  the  mouth.  Its  passage 
along  tlie  floor  of  the  mouth  to  the  papilla  may  be  more  readily 
traced  by  removing  part  or  all  of  the  corresponding  mandibular 
ramus. 

§  784.  Glandnla  sublingualis— Sublingual  gland.— Tlie  sublin- 
gual gland  in  the  cat  is  quite  small  and  so  closely  connected  to  th( 
submaxillary  tliat  it  appears  as  an  accessory  of  it.  It  is  elongated, 
and  extends  cephalad  from  the  submaxillary  about  2  cm.  and  par- 
allel with  Wharton's  duct.    Its  duct  smaller  than  that  of  the  sub- 


maxillary, extends  parallel  with  it  and  opens  upon  the  same  papilla 

§  785.  Glandnla  molaris — Molar  gland. — Tliis  gland  is  small  a 
compan^d  with  the  parotid,  but  is  of  the  same  general  appearance 
It  is  situated  near  tlie  angle  of  the  mouth  about  1  cm.  ventrad  o 
Stenon's  duct.     It  has  several  ducts  which  pass  straight  throng 
the  clieek  and  open  on  the  mucous  surface.     This  gland  is  co 
sidered  by  Cuvier  (A,  III,  424),  Ward,  (A,  IV,  426;,  and  Qnai 
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(A,  II,  301),  to  be  merely  an  aggregation  of  buccal  glands ;   see 
§794. 

§  786.  Olandula  zjrgomatica — Zygomatic,  subzygomatic  or  in- 
fraorbital gland. — This  is  a  compact,  somewhat  elongated  gland 
situated  in  the  lateral  part  of  the  orbit.  Its  ventral  end  rests  on  the 
mucous  membrane  of  the  roof  of  the  mouth  just  caudad  of  the  last 
maxillary  tooth  (true  molar,  see  Pig.  67,  D.  M.),  and  its  duct  opens 
at  tlie  same  place. 

§  787.  To  demonstrate  this  gland,  the  mouth  may  be  kept  oj)en 
by  a  cork  between  the  teeth  ;  then  the  mucous  membrane  just  caudad 
of  the  last  maxillary  tooth  should  be  cut,  and  the  gland  will  appear. 
Or  the  zygoma,  the  malar  process  of  the  maxilla  and  tlie  masseter 
muscle  may  be  removed  to  exi)ose  the  lateral  surface  of  the  eye- 
ball. Tlie  gland  will  be  found  at  the  ventro-lateral  surface  of  the 
eye.  To  demonstrate  its  duct,  carefully  tear  away  the  gland  sub- 
stance near  its  ventral  end  with  a  tracer. 

g  788.  Structure  of  Salivary  Glands. — The  obvious  structure  of  tho  f^livarj  glands 
is  that  of  tbo  raoemnen  ty^te,  that  is,  like  a  bunch  of  grapes,  tho  ducts  ropresonting  tho 
stems  and  the  lobules  the  fruit. 

§  789.  Macroscopic  Structure. — ^Tho  ducts,  except  the  very  smallest,  are  lined  ^vith 
edumnar  epithelium  ;  the  smallest  are  lined  with  pavement  epithelium.  Their  mode  of 
termination  *' demands  further  investigation"  (Strieker,  A,  SOO).  Tbo  lobules  aro  com- 
posed of  g^ups  of  spheroidal  cells  surrounded  by  a  continuutiou  of  the  connective  tissue 
forming  the  interlobular  septa.    Quain,  A,  11,  8^39. 

CAVUM  ORIS.  MOUTH  OR  BUCCAL  CAVITY,   PHARYNX,   m.    (Fig.  77,  88). 

References.— Quain,  A,  11,  800;  Gray,  A.  745  :  Chauvoaii,  A.  351  ;  Chanveau  (Flem- 
ing), A.  880  ;  Leyh,  A,  864:  Owen.  A,  III,  :J88  ;  Cuvirr,  A.  Ill,  OVO  ;  Ilyrtl,  A,  241 :  Go- 
gcnbaur  (Lankester),  A,  548 ;  Milne-Eldwartis,  A,  VI,  1 1  :  Gurli,  A.  8:)6. 

§  790.  The  mouth  cavity  or  cavum  oris  is  the  cephalic  division 
of  the  alimentary  canal.  It  is  bounded  cephalad  by  the  lips  and 
candad  by  the  velum  palati  and  the  cephalic  opening  of  the  pha- 
rynx. It  contains  the  teeth,  gums,  alveolar  margins,  the  jaws,  the 
tonsrue  and  the  tonsils,  and  into  it  open  the  ducts  of  tlie  salivary 
and  buccal  glands. 

§  791.  Pharynx^  a^r.— See  description  of  Fig.  d^S. 

Exposure  and  Dissection— F\g.  88.— With  a  scalpel,  divide  the 
skin  and  soft  parts  upon  both  the  dorsal  and  the  ventral  aspects  of 
the  head  1  cm.  sinistrad  of  the  meson  from  the  snout  to  a  point 
opposite  the  2d  or  3d  cervical  vertebra.  With  tlie  artlirotome,  sep- 
arate the  mandibular  rami  at  the  symphysis  mentis  and  with  bone 


scissopa,  cut  the  left  pier  of  the  os  hyoides  CFig.  30,  ^  234 1.  Hemiaect 
the  tongne  and  tlie  muacles  along  the  veiititil  side,  cutting  about 
1  cm.  to  the  left  of  the  meson  and  entirely  tlirough  to  the  buccal 
cavity.  The  trachea  and  Oisophagus  should  be  displaced  to  the 
light.  Cover  the  hand  with  a  towel  and  grasp  the  left  side  of  the 
head,  and  divide  the  entire  head  with  the  saw.  t'ommencing  at  the 
6nout  a  little  siniatmd  of  the  nifson  and  making  the  strokes  in  the 
dorso-veiitml  rather  than  in  the  caudo-cephalic  direction.  With 
nippers,  remove  the  left  side  of  the  vertebral  arch  of  the  atlas,  axis 
and  the  sAull  us  far  as  the  meson. 

^  792.  If  a  permanent  preparation  is  to  be  made,  the  remaining 
half  of  tlie  mandible  shfuild  be  opened  and  a  cork  jmt  between  the 
teeth  ;  the  t«nigue  should  be  di-awn  slightly  cephalad  and  held  in 
position  by  a  ])in  pushed  through  its  tip  and  into  the  floor  of  the 
mouth.  The  velum  palati  may  be  pinned  out  as  in  the  ligure. 
Finally,  the  (esophagus  and  lan/nx  should  tmve  one  side  cut  away 
for  a  short  dtitance  and  the  tubidar  portion  distended  by  filling  the 
lumen  with  cotton  ;  the  ojwning  of  the  Kustachian  tube  should  aloo 
be  tilled  with  cotton. 

Begin  the  hardening  in  about  (50  per  cent,  alcohol  (g  286).  After 
the  head  has  thoroughly  hardened,  the  brain  may  be  sliced  away 
to  the  meson,  an5.  the  mesetlimoid-dim  and  vvnter  removed  to  show 
the  tui'binated  bonea  and  the  passage  from  the  prjenaris  to  the  post- 
narls.  The  stipto,ce,  especially  of  the  tongue,  may  be  freed  from 
mucous  with  a  soft  nail  brash. 

g  T93.  Obciout  Slriictvre  of  Ihf  Camm  ori»  ur  Ifmth.—The  free  Borfaco  U  iisDftllj 
quilR  tirm  an<]  Einnnth.  uxocpt  in  crrtaiii  places,  as  ilie  roof  of  tlii?  mouth,  nhera  tliere  are 
many  rldj^'s  and  fine  [irojocIiuDa. 

8  7!14,  Mirraic-^if  Stnieture. — The  freo  stirfsco  \»  luadp  npof  ttmUfied  epUhtUum  reot- 
ing  on  n  mtlinr  Blmndant  BubmucoiiB  connective  tiraue,  in  which  am  small  ao  railed  bveeal 
g!nhdi  of  the  racamoao  type  (§  178),  whose  dueia  open  on  the  ffeo  Hurfoef. 

g  71)1.  Obrioa*  Str'ifhiT'  of  th(  Lingva  it  T'mgue.—The  frro  aurtuce  on  the  vcntml 
side  (if  the  tongue  is  smooth  and  soft.  On  tlin  doRal  side  it  ia  beset  widi  numerous  prn- 
jcctiuna  or  papitia  at  vnrioiui  funna,  named  in  tlic  ociler  of  clieir  abundance  : — FUiform, 
odiHit'iid,  funffifnrm,  drcHmraUatf. 

g  766.  Mkretropk  Strueli'ft. — Into  all  the  papilla  extsnd  loops  of  blond  veovla. 
Tlie  uilouteid  variKy  are  covered  by  a  homy  Bubslance.  lo  tlin  walla  of  the  eirrumraUaU 
are  imbedded  the  sn  called  tofte  bvdt,  finslt-hke  in  form  and  composed  of  modified  t^tho- 
Hum.  The  I'rincinal  mow  of  tho  tougne  conaintg  of  gtriprd  miucln  nod  eonntetitii  tUmt. 
TbL'  niuai'ies  are  urrangeti  in  an  inlricato  net-work,  the  Blwra  sometimes  branching  iio*r 
the  innraniB  foal,  Tlie  free  or  miiam?  c  ml  ctiusislH  of  nirtilifrd  .pUlirlium  witli  h  nnall 
amnuiit  uf  nibiii'it-mt  eoni'ectitie  tu»ae.     See  Strieker,  A,"Al ;  Quuiii,  A,  lt,81i7. 
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Preparation — Fig.  88 — See  p.  303,  exposure  and  dissection — 
Pig.  88. 

ExpUnation  of  Fie-  88.— AtU«,  ni.— The  flrat  Mrrlntl  vertplira. 

Asia,  a*. — Th«  second  cprried  vertebn;  its  oHoataid  praetMt  (Fig.  OS)  Is  11101*11  pro- 
iectlng  (wphalad  into  ths  ring  of  the  atlu. 

CcUosnin,  Corpus  callnaum,  at.— The  great  commlMnre  of  the  hemlBpherea.  (For  this 
■nd  the  oth«r  puts  of  the  brain,  see  Fig.  117.) 


Fra.  8&— HzHiBBcnoH  or  TBb  Hbad  ;    x  1.    Compara  with  Fig.  69  and  U7  and  nith 
Plate  tt.  Pig  4. 

Cn.  (Canalis)  Enatachiana. — The  canal  coDDcctiDg  the  middle  rar  or  tTmpamim  irtth 
the  pharynx.     Its  crescentle  opening  into  the  pharjiix  Ik  ahowo  In  this  fi^rc, 

Cn.  (Canalia)  nearalia,  at. — Nnnral  or  verlebml  mniil. — The  Tif-nral  canal  Is  repnv 
•enled  hj  the  deeply  shaded  apace  in  the  verl^bne  In  nhlch  ihe  mytion  mils.  (The  name 
ia  pnt  npon  the  mosclee  dorsad  of  the  roof  of  iba  nrch  of  the  atlas  ind  siia.  Throngli 
an  ioadrottcDCr  no  dotted  line  Is  diawn  from  it  to  tlic  canal ) 
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Chd.  TC,  Chorda  Tocalis. — ^Vocal  cord. 

Dien.,  Diencephalon. — The  abbreviation  is  written  hi  the  space  between  the  tuo 
thaiami  known  as  the  diacodia  or  "  8d  ventricle." 

Dct.  Stenon.,  Ductus  Stenonianus — Stenon's  duct,  Duct  of  the  parotid  gland  (Fig. 
67,  §  780). — Ite  opening  is  hidden  bj  the  prominent  cusp  of  the  last  prsemolar,  bat  i 
bristle  is  represented  as  coming  from  it. 

Ductus  Whartonianus— Wharton's  duct.  Duct  of  the  submaxillaiy  gland  (g  788).» 
The  prominent  papilla  at  the  summit  of  which  the  duct  opens  is  shown. 

Dura — Dura  mater. — The  dura  is  represented  in  this  figure  as  a  broad  white  line  jut 
entad  of  the  cranium  and  then  prolonged  into  the  neural  canal  as  a  sheath  for  the  mjekw. 
It  takes  the  place  of  the  periosteum  in  the  skull,  but  the  neural  canal  is  lined  bj  a  special 
periosteum,  so  that  the  dura  in  the  neural  canal  belongs  exclusivelj  to  the  myelon. 

Epen.,  Epencephalon,  Cerebellum. — See  Fig.  117. 

Epglt.,  Epiglottis.— The  triangular  flap  which  aids  in  the  closure  of  the  glottis  dor. 
ing  deglutition. 

Ethtrb.,  Ethmoturbinale— The  ethmoturbinal  bone  (Fig.  59,  §  650). 

Falx,  Falx  cerebri,  as. — The  fold  of  dura  separating  the  olfactory  lobes  and  part  of 
the  mesal  suriiEtce  of  the  hemispheres  of  the  right  and  left  sides.  In  this  figure  it  if 
shaded  with  horizontal  lines. 

Fran.,  Fraenum  linguse.— The  more  or  less  plate-like  cephalic  part  of  the  attachmest 
of  the  tongue  to  the  floor  of  the  mouth. 

Hy.,  Hypophysis  cerebri,  az, — Pituitary  body.— See  Chap.  X. 

Inf.,  Infundibulum,  cu. — ^The  ventral  prolongation  of  the  diaocelia  into  the  hypophyna 

Larynx,  as.— The  specialized  cephalic  part  of  the  trachea,  containing  the  vocal  ooida 

Lingua,  oe.— Tongue. 

Meatus  vcntralis.— The  ventral  and  more  direct  passage  from  the  prasnaris  through 
the  nasal  chamber  to  the  Postnaris  or  opening  into  the  pharynx. 

Mcs.,  Medicommissura. — Middle  commissure  (Fig.  117). 

Mesen.,  Mesencephalon.— Optic  lobes. 

Meten.,  Metencephalon,  as.— Medulla  oblongata. 

Mxtrb.,  Maxilloturbinale.- Maxilloturbinal  bone  (Fig.  59). 

Myelon,  o^.- Spinal  cord  (Fig.  104). 

N.  op.,  N.  opticus. — Optic  nerve. 

CEs.,  CEsophagus,  az.— Gullet  (§  801). 

O.  hoc,  O.  basioccipitale,  oz.  (Fig.  59). 

O.  bsph.,  O.  basisphenoideum,  m.  (Fig.  59). 

O.  praesph.,  O.  praesphenoideum.  az.  (Fig.  59). 

O.  hyoides  (Fig.  80.  g  224). 

O.  pit.,  O.  palatinum  (Fig.  59). 

O.  mx.,  O.  maxillare  (Fig.  59). 

O.  pmx.,  O.  praemaxillare  (Fip.  .56). 

O.  soc,  O.  supraoccipitale,  az.  (Fij?.  59). 

O.  ip.,  O.  interparietale,  az.  (Fig.  59). 

O.  parietale  (Fipr.  56). 

O.  frontis  (Fig.  56). 

O.  nasale  (Fig.  56,  59). 

Papillae  filiformes— Filiform  papillaD  (g  796)  —These  are  the  fine  projections  from  tbe 
dorsal  surface  of  the  tongue.  Caudally  they  become  broad  and  ligulate  (1-3  mm.  longV 
while  in  the  middle  of  the  cephalic  part  of  the  dorsal  surtiace  they  are  modified  into  the 
form  next  described  (Strieker,  A,  856). 
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Ppl.  (Papillae)  odontoides  (Milne-EdwardB,  A,  VI,  104).~The6e  are  the  horny  re- 
canreid  papill»  on  the  doraal  aspect  of  the  cat's  tongae  with  which  it  rasps  the  surface  of 
bonesL     For  the  other  papills,  see  Qnain,  II,  8d5. 

PpL  fioff.,  Papill«  fnngiformes — ^Fongiform  papiUn. — ^These  are  the  head-like  projec- 
tions on  the  dorsal  surikce  of  the  tongae.  Thej  are  especially  abundant  near  the  middle 
of  tis  length. 

PpL  crcm.,  Papillse  circunnrallat* — CirenmTallate  papillie. — These  are  few  in  nnm- 
ber  uid  are  sitnated  on  the  dorsal  surface  of  the  tongae  in  the  locality  indicated  in 
Fig.  88.  Thej  appear  like  large  fangiform  papiUn  with  a  trench  and  a  raised  border 
afoond  thenL 

Pharynx,  at. — ^The  general  cavity  Into  which  open  the  month,  postnaies,  Eostaohian 
tabe»  OBSophagos  and  trachea. 

Piii  tactiles— TacUle  hairs  (Fig.  87). 

Pranares— Nostrils. — ^The  opening  of  the  nasal  chamber  at  the  snout. 

Rhinen.,  Rhinencephalon. — Olfactory  lobes. 

Rng». — The  tiansrerse  wrinkles  or  folds  in  the  roo**  of  the  mouth.  There  are  five  or 
six  of  these,  and  they  are  covered  with  short,  stiff  papillae. 

S.  sph.,  Sinus  sphenoideum. — Sphenoidal  sinus  (Fig.  59). 

Symph.  (Symphysis)  menti,  at. — The  amphiarthrodial  articulation  between  the  two 
iides  of  the  mandible. 

Tnt.,  Tentorium  cerebelli.— The  letters  are  on  the  bony  tentorium  (see  Fig.  59),  but 
this  is  seen  to  be  lined  on  its  ental  surface  by  the  dura.  The  dura  is  as  easily  separable 
firom  the  bony  tentorium  as  from  the  other  parts  of  the  skull,  and  the  bony  tentorium  itself 
teems  to  be  a  part  of  the  0$  pariettUe,  not  an  ossification  of  the  membranous  tentorium  as 
stated  by  Flower,  A,  99  ;  see  Cuvier,  A,  III,  Article  10. 

Trachea,  at, — Windpipe.— The  tube  connecting  the  lungs  with  the  pharynx  (Fig.  77). 

VK  pit.,  Velum  palati,  at. — ^The  penduloiui  or  caudal  portion  of  the  soft  palate.  It  Is 
here  represented  as  lifted  from  the  tongae  so  that  it  extends  neariy  caudad  instead  of 
curving  ventrad  as  in  nature. 

Vibrisss— Whiskers.— See  Fig.  87,  88.     In  Fig.  88  their  free  ends  are  cut  off. 

§  797.  OoUum,  az. — ^Neck. — This  is  the  constricted  i)ortion  of 
the  trunk  cephalad  of  the  first  rib,  /.  ^.,  between  the  thorax  and 
head  (Fig.  6). 

§  798.  Exposure. — Make  an  incision  along  the  neck  about  2  cm. 
to  the  right  of  the  ventrimeson  as  far  caudad  as  the  first  rib ;  then  a 
transverse  incision  just  ceplialad  of  the  first  rib  to  a  point  2  cm.  to 
the  left  of  the  ventrimeson ;  dissect  off  the  skin  and  the  muscles 
covering  the  trachea  (Fig.  76). 

§  799.  Trachea,  a^r.— Windpipe  (Fig.  77).— The  trachea  cannot 
l)e  mistaken,  as  it  is  the  first  tube  uncovered  by  the  removal  of  the 
skin  and  muscles  on  the  ventral  aspect  of  the  neck. 

Cut  out  a  segment  of  the  trachea  3-4  cm.  long.  It  will  be  seen 
to  be  a  cylindrical  tube  stiflTened  by  rings  of  cartilage  which  do 
mot  meet  on  the  dorsal  side,  excepting  when  the  trachea  is  con- 
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tracted.    When  uncontracted,  the  dorsal  side  is  fleshy,  something 
like  the  oesophagus. 

§  800.  Mierascopie  Structure  of  the  Trachea, — (A)  Its  ectal  layer  is  of  rather  dense 
oonnective  tissue.  In  it  are  imbedded  the  Incomplete  rings  of  cartilage.  (B)  Entad  of  the 
connective  tissue  layer  and  extending  around  about  the  dorsal  third  of  the  ctieaiufereoee 
of  tlie  trachea  is  a  layer  of  unstriped  mtucle.  This  is  partly  attached  to  the  ectal  ear&oe 
of  the  rings  of  cartilage,  and  by  its  contraction  causes  the  rings  to  meet  or  eveD  oTeriapi 
(C)  Entad  of  (A)  and  (B)  is  a  layer  mostly  composed  of  eUutie  ecnneeUoe  tiuue.  (D)  Mu- 
cous membrane.  This  lines  the  lumen  of  the  trachea.  It  is  composed  of  three  layers  of 
cells,  the  free  layer  of  which  is  ciliated.  (E)  Imbedded  in  the  wall  of  the  trachea  are 
many  raccfnose  glands  whose  ducts  open  on  the  free  surface  of  the  mucous  membrane.  See 
Strieker,  A,  485  ;  Quain,  A,  II,  266. 

§  801.  (Esophagus,  a2'.— Gullet  (Fig.  77,  109).— The  oesophagus 
is  the  fleshy  tube  connecting  the  pharynx  and  stomach. 

§  802.  Demonstration. — Draw  the  trachea  somewhat  dextrad, 
and  there  will  be  seen  the  oesophagus,  an  entirely  fleshy  tube,  dor- 
sad and  slightly  to  the  left  of  the  trachea.  When  empty  it  does 
not  retain  a  cylindrical  form  like  the  trachea,  but  collapses. 

§  803.  Structure  of  the  (Ekophagus.^A)  The  ectal  layer  is  composed  of  striated  miit' 
cular  fibers  arraniared  as  In  the  intestine  (§  741),  with  an  admixture  of  vnstriated  mtisdt 
increasing  caudad.  (B)  The  intermediate  layer  is  of  connective  tissue  and  forms  the  ni6- 
mucosd.  It  COD  tains  many  small  racemose  glands,  (C)  The  ental  or  mucous  lajer  ii 
composed  of  stratified  epithelium.    See  Strieker,  A,  861  ;  Quain,  A,  II,  844. 

THORAX. 

§  804.  The  thorax  or  chest  is  the  part  of  the  trunk  between  the 
diaphragm  and  first  rib.  Its  cavity  contains  the  lungs  (§  809),  the 
heart  and  great  vessels  (Fig.  91),  and  part  of  the  trachea  and 
oesophagus  (§§  799,  801 ;  see  also  Chap.  VIII). 

§  805.  Exposure. — Determine  the  position  of  the  following  land- 
marks :  prcBsternum  (§  228) ;  xiphisternum  (§  228) ;  first  rib  (Fig. 
30,  72) ;  ventriTneson—ihe  line  between  the  xiphisternum  and  pne- 
sternum. 

Incisions. — ^A.  Make  a  longitudinal  incision  (§  699)  through  the 
skin  and  muscles  3  cm.  to  the  right  of  the  ventrimeson  from  the  first 
rib  to  a  point  opposite  the  base  of  the  xiphisternum.  Taking  care 
not  to  injure  the  vessels  and  nerves  in  the  axillary  region,  reflect 
the  skin  for  2-3  cm.  on  the  right  of  the  incision. 

B.  Make  a  transverse  incision  from  the  caudal  end  of  the  longi- 
tudinal incision  to  a  point  4-5  cm.  to  the  left  of  the  ventrimeson. 
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Reflect  the  skin  across  the  yentrimeson  as  far  as  the  transverse 
incisioQ  extends.  Scrape  or  dissect  the  muscles  from  the  ectal  snr- 
foce  of  the  ribs  and  cartilages  near  their  union  ;  see  Fig.  50. 

O.  With  the  arthrotome  or  strong  scissors,  cut  through  the  tho- 
racic wall  on  both  sides,  just  mesad  of  the  junction  of  the  cartilages 
and  ribs. 

§  806.  Pleura,  Septum  mediastinale. — Grasp  the  cut  edges  of 
the  right  costicartilages  and  turn  the  sternum  partly  to  the  left  side. 
The  ental  sur&ce  of  the  thoracic  wall  is  covered  by  a  smooth  glis- 
tening membrane,  the  pleura^  a  serous  membrane  like  the  perito- 
neum (§  725) ;  like  the  latter,  it  may  be  detached  over  a  small  space 
by  means  of  the  tracer. 

At  the  meison  will  be  seen  a  transparent  curtain  containing 
blood  vessels  and  more  or  less  fat.  This  is  the  mediastinum^  me- 
diastinal  septum  or  septum  thoracis  (Fig.  7,  99,  100).  It  divides 
the  thorax  into  a  right  and  left  half.  Each  half  of  the  thorax  is 
lined  by  a  separate  serous  sac,  and  tlie  meeting  of  these  on  tlie 
meson  produces  the  mediastinal  septum.  The  thorax  thus  differs 
markedly  from  the  abdomen,  where  there  is  but  one  serous  sac 
(§  725),  but  the  thoracic  organs,  like  those  of  the  abdomen,  are  all 
properly  ectad  of  or  outside  the  serous  membrane.  Some  of  the 
organs,  as  the  heart,  are  between  the  two  walls  of  the  septum,  while 
others,  as  the  lungs,  are  apparently  within  the  sacs,  as  the  alimen- 
tary canal  is  within  the  peritoneal  sac  (see  Fig.  78). 

§  807.  After  the  mediastinal  septum  has  been  examined,  make, 
with  bone  scissors,  a  transverse  incision  from  tlie  right  to  the  left 
between  the  incisions  in  the  thoracic  wall,  cutting  tlie  soft  parts  in 
the  intercostal  sjiace  between  the  9th  and  10th  ribs.  Then  cut  the 
mediastinum  near  its  attachment  to  the  sternum  to  a  point  opi)osite 
the  4th  costal  cartilage,  avoiding  injury  to  the  blood  vessels. 
Finally,  turn  the  sternum  cephalad  and  secure  it  in  this  position 
with  a  string  or  a  pin. 

With  the  nippers,  cut  the  ribs,  excepting  the  first,  on  each  side 
along  a  line  about  3  cm.  from  their  tubercula,  and  with  scissors  or 
a  scalpel,  cut  the  soft  parts  and  remove  the  freed  portion  of  the 
thoracic  wall. 

§  808.  ThymuB  gland. — If  the  cat  is  young,  there  will  be  seen 
an  elongated  pinkish  body  (Fig.  77)  extending  along  the  ventral 
side  of  the  trachea  and  great  vessels  from  the  heart  to  a  point  some- 
what cephalad  of  the  first  rib.    Tliis  is  one  of  the  so  called  ductless 
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glands  ;  it  is  also  a  temporary  organ  and  may  be  entirely  absent  in 
old  animals.    Its  function  is  not  well  xmderstuod. 

References  to  the  Luags.— Qo^n,  A,  II,  SSO ;  Qmj.  A,  837  ;  riuiUTaan,  A,  IM , 
Cliaaveao  iFlpniinR).  A,  40fi  ;  Uyh.  A.  444;  Owen.  A.  Ill,  573;  Cuvier.  A.  TU,  IB, 
Hynl.  A.  300  ;  QpRenUur.  A,  !)Ti :  MIlne-Edwsrde.  A.  II.  334  ;  Willkma  tT.j,  A.  V.  iSS. 

§  800.  Pulmo  —  Lung  (Fig. 
77.  89,  99.  100).— On  each  side 
of  tlie  thorax,  extending  from 
tile  diaphragm  to  the  first  rib, 
will  be  seen  a  sponge-like  mass. 
Each  of  these  masses  is  a  luag ; 
and  the  two  are  the  essential  or- 
MRiLbber"  stopper,  gans  of  respiration.  Insert  a 
glass  tube  or  a  flexible  blow-pipe 
into  the  trachea  and  inflate  the 
lung.  The  trachea  must  l»e 
pressed  closely  against  the  tube 
to  prevent  the  escape  of  air, 

§  810.  Lobes.— EjiQii  half  of 
the  inflated  lung  vnil  be  seen  to 
consist  of  several  divisions,  the  so 
called  lobes.  There  are  three  on 
each  side — cepltalic,  intermedi^Ue 
or  middle,  and  cmidal  (Fig.  89). 
Azygous  Lobe.  —  The  rigbt 
lung,  in  addition  to  the  three 
lobes  mentioned  in  the  preceding 
paragraph,  has  a  small  one.  the 
azyyous  lohe,  projecting  into  a 
kind  of  pocket  formed  of  pleura, 
dorso-caudad  of  the  ajiex  of  the 
heart  and  between  it  and  the  dia- 
phragm (Fig.  77.  103,  C.  1.,  at). 
The  free  edge  of  this  pocket  la 

bounded  by  the  postcava.    This  lobe  is  sometimes  deeply  diridfld 

into  two,  the  candal  of  which  is  the  larger. 

§  811.  Air  cella.— Hold  an  edge  of  the  inflatM  lung  between  the 

eye  and  the  light,  and  note  that  it  is  divided  into  spaces  about  1 

in  diameter.     These  are  the  air  cells.    See  Structure,  §§  813, 


a.  SB. — LcnsB  akd  Tbachea  : 
(Tlie  appantDS  ia  urangBd  aa  1 
espeiiment ;  see  WUder,  23.) 
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§  812.  Br^nf^h^  and  BronohiolL— The  trachea  should  be  fol- 
lowed firom  the  neck  into  the  thorax,  cutting  or  tearing  away  any 
blood  vessels  or  nerves  that  cover  its  ventral  surface,  and  also  the 
thymus  (Fig.  77,  §  808).  Near  the  intermediate  lobe  of  the  lung, 
the  trachea  divides  into  the  two  bronchial  tvbeSy  one  of  which  goes 
to  each  lung.  Tear  away  the  substance  of  the  lung  sufficiently  to 
follow  one  bronchus.  It  will  be  seen  to  continually  divide  and  so 
form  the  bronchioli. 

$  818.  ObvUnu  Structure  of  a  Lung. — On  entering  the  long  the  bronchoji  divides  like 
A  tfee  into  branches  QfroHekioU).  Near  their  termination  the  bronchioli  dilate  somewhat, 
thns  forming  the  so  called  it^ndibula  or  ultimate  Idbuke.  From  the  wall  of  the  infon- 
dibnlam  project  sac-like  recesses  singly  or  in  groups.  £^h  recess  is  called  an  alwciue^ 
and  majr  be  considered  as  the  blind  ampulUform  termination  of  the  smallest  division  of  an 
air  tube.  The  alveoli  maj  be  readily  seen  by  looking  at  the  edge  of  an  inflated  lung  as 
directed  above  {%  811). 

%  814  Mieroeeopie  Structure, — This  is  very  complicated,  its  main  features  being  as  fol- 
lows :— (A)  The  air  tubes  are  composed  of  an  ectal  denn,  largely  elastic,  connective  tistue 
lajer,  in  which  are  found  plates  of  cartilage.  (B)  UnttrMted  muscular  layer.  (C)  An 
ekutic  connective  tieme  layer.    (D)  The  mucoue  membrane  with  its  ciliated  epithelium. 

In  the  smaUest  air  tubes  the  cartilage  disappears.  In  the  larger  ones  are  small  race- 
maee  glande  as  in  the  trachea.  As  an  air  tube  enters  a  lobule,  its  ciliated  epithelium  is 
supplanted  bj  a  stratum  of  cubicaL  non-ciliated  cells.  The  unstriped  muscle  also  disap- 
pears, and  finally  the  alveoli  are  lined  with  a  single  layer  of  pavement  or  scaly  epithelium. 
See  Strieker,  A,  487 ;  Quain,  A,  II,  273. 

DIAPHRAGMA,  at.— DIAPHRAGM. 

References.— Straos-Dorckheim,  A,  II,  800  :  Quain,  A,  I,  808 ;  Gray,  A,  894  ;  Milne- 
Edwards,  II,  406  ;  Chauveau  (Fleming),  A,  245 ;  Chauveau,  A,  280  ;  Gegenbaur  (Lankes- 
ter),  A,  574  ;  Hyrtl,  A,  816  ;  Cuvier,  A,  VII,  198  ;  Owen,  A,  III,  1. 

§  815.  The  Diaphragm  (Fig.  77,  90)  is  a  musculo-tendinous  cur- 
tain completely  separating  the  thoracic  and  abdominal  cavities. 
Many  structures  transverse  it,  but  they  are  joined  to  their  respective 
apertures  in  such  a  manner  that  the  partition  is  absolutely  air-tight, 
and  yet  no  hindrance  is  put  upon  the  free  movement  of  the  dia- 
phragm in  respiration. 

The  tendinotts  part  (Fig.  90)  is  near  the  middle.  Its  form  is 
somewhat  crescent  shaped,  the  horns  of  the  crescent  pointing  dor- 
sad. From  the  tendon  radiate  the  muscular  fibers.  Those  of  the 
dorso-mesal  third  converge  and  form  two  thickened  masses  called 
the  crura  or  pillars  of  the  diaphragm. 

The  diaphragm  is  attached  to  the  adphisternum^  to  the  last  five 
ribSj  and  somewhat  loosely  to  the  thick  muscles  which  lie  ventrad 
of  the  vertebrse.    The  crura  unite,  forming  a  single  dense  tendon. 
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which  is  attached  to  the  centra  of  the  2d^  3d  and  J^th  lumbar  ver- 
iebrcB. 

It  will  be  seen  from  the  above  that  the  diaphragm  is  attached 
very  obliquely  to  the  body  wall  so  that  the  dorsal  part  is  candad 
of  tlie  ventral.  The  central  part  is  strongly  arched  into  the  thoracic 
cavity. 

§  816.  Posture  and  Preparation.— The  cat  should  be  placed  in 
a  dorsicumbent  posture,  the  abdomen  opened  as  directed  for  the 
study  of  the  viscera  (§§  237,  710),  and  injected  from  the  abdominal 
aorta  and  postcava  (§§  363,  365).  The  abdominal  wall  should  be 
cut  along  a  line  about  2  cm.  caudad  of  the  diaphragm.  The  liver 
and  stomach  should  be  drawn  somewhat  caudad  ;  the  suspensory 
ligament^  the  postcava  and  the  oesophagus  cut,  the  two  last  named 
about  2  cm.  from  the  diaphragm.  Care  should  be  taken  not  to 
cut  the  diaphragm  in  any  of  the  operations. 

The  kidneys  (Fig.  101)  should  be  removed,  and  the  a/yrta  about 
2  cm.  caudad  of  the  origin  of  the  superior  mesentery  artery.  The 
vertebral  column  should  be  disarticulated  between  the  4th  and  5th 
lumbar  vertebrsB  (Pig.  30).  The  superior  mesenteric  artery  and  the 
coeliac  artery  and  the  splanchnic  nerve  (Pig.  103,  107,  A.  c,  N. 
splnch),  should  be  carefully  isolated  with  the  tracer,  line  forceps 
and  fine  scissors.  It  is  also  desirable  to  isolate  the  vagus  (gastric 
nerves)  on  the  oesophagus  (see  Pig.  103,  107,  N.  g.  d.  N.  g.  v.).  The 
ribs  should  be  cut  near  tlieir  tubercula,  and  then  the  ventral  border 
of  the  diaphragm  drawn  sti'ongly  cephalad  and  held  in  position  wth 
large  pins.  Lastly,  the  fat  and  connective  tissue  should  be  removed 
from  the  muscles  so  as  to  show  the  direction  of  the  diaphragmatic 
fibers  and  their  interdigitations  with  those  of  the  M.  transrersalis. 

Preparation— Pig.  90.— The  thoracic  duct  (Pig.  103),  the  abdom- 
inal aorta  and  postcava  (Pig.  101)  were  injected.  The  cat  was  then 
transected,  following  a  line  about  1  cm.  caudad  of  the  tip  of  the 
xiphisternum  and  going  between  the  4th  and  5th  lumbar  vertebrse. 
The  ventral  border  of  the  diaphragm  was  drawn  strongly  cephalad 
and  cotton  placed  on  the  pleural  side  to  make  it  nearly  level. 

Explanation  of  Fig.  90. — Aorta,  az. 

A.  phm.,  A.  phrenica. — The  phreoic  or  diaphragmatic  artery. 

A.  adrn.  Imb.,  A.  adreno-lumbalis. — The  adreno-lumbar  artery,  a  small  arterr  aris- 
injJT  from  the  aorta  and  supplying  the  adrenal  body  and  the  cephalic  part  of  the  lumbar 
re^on. 

C,  A.  CGeliaca,  az, — The  coeliac  artery  or  coeliac  axis. 
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Cnu  dphig.,  Cnia  dUphrKgimtica.— The  left  cnu  or  pjllu-  of  tbe  diapbragm. 
Dct.  tbr.,  Onctns  tlioracictu,  of.— Tho  left  thonicle  duct  (Fig.  103). 
Gog.  iGuiKlion)  Kmilniuve.— I'he  •eniilaiur  giiDfclioa— Uaaglioa  of  tbe  •olar  plesu 
of  nerrea  (Fig.  W7>. 

H^  A.  BCMnterica  ■aperior,  ax.  (Fig,  108,  107). 


Tte.  W.— C.vncAL  View 


STRUCrrRBS  THAT  TBAVEKSIt 


Mbm.,  MembrxiiA. — The  Bomeirliat  crreccnt-ebaped  membnoee  which,  with  the 
mnscaltii  portlun  of  the  diapliragm.  i»Tnp1i-t4<  it  dnritad.  It  \%  Htd  bj  Straiu-Diirckheim, 
A,  II,  SIO,  that,  in  place  of  ibitee  Tnembranca,  t)ien<  are  often  muBcular  plllan— lateral 
pUUn  of  the  diapbragm— joinlDg  thu  diapopbyBeB  of  iho  M  lumbar  Tcrtcbree. 

M.  traaavertalis-abdoniiiiia. 

M.  q.  Itimb.,  H.  quadratui  lumbomm, 

M.  psoas.    (The  human  jfoat  magna*.) 
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NN.  sym.,  NN,  sympathici. — ^The  etympathic  nerves  of  the  two  flidee  oontlnued  Into 
the  abdomen. 

NN.  splnch.,  NN.  splanchnici.— The  two  splanchnic  nenres  of  each  side  joimiig  the 
corresponding  Remilunar  ganglion  (Fig.  107,  Ong.  smln.), 

N.  gastricus — (Hstric  nerve. — There  are  two  of  these,  one  on  the  dorsal  and  one  oo 
the  ventral  side  of  the  oesophagus  (Fig.  107,  N.  gstr.  dor.,  N.  gstr.  vnt.).  Thej  are  the 
continuations  of  the  vagus  nerves  into  the  abdomen. 

CEs.,  CEsophagus,  az. — This  is  somewhat  loosely  attached  to  the  diaphragm,  and 
hence  can  move  longitudinally  quite  freely  (Fig.  107,  (Es.). 

PcT.,  PostcaTa,  as. — ^The  great  vein  returning  blood  to  the  heart  from  the  caodal 
half  of  the  body  (Fig.  101). 

Tendo  centralis,  az. — ^The  central  tendon  of  the  diaphragm. 

Tendo,  az. — The  common  tendon  of  the  two  crura  of  the  diaphragm.  It  ia  rerj 
strong  and  firmly  attached  to  the  2d,  8d  and  4th  lumbar  vertebm. 

VV.  phm.,  Venae  phrenicae.— The  phrenic  veins.  The  large  trunks  follow  mostly 
the  two  horns  of  the  tendo  centralis. 

VV.  hepat.,  Venae  hepaticae,  az. — Two  hepatic  veins  from  the  right  lobe  of  the  liver. 
They  unite  just  as  they  enter  the  vena  cava  (Fig.  101). 

Xiphistemum,  az. 


CHAPTER   Vm. 

THE    VASCULAR    SYSTEM. 

QKNERAL  CONBIOEBAnOKB  —  HKABT— ABTKBlBS—CAPnj.ABIieiV— VKCTB  —  LTXFHATICS— 

THORACIC  DUCTB. 

§  817.  General  Ck>ii«iderationi.— In  the  cat,  as  in  man  and  the 
higher  animals  generally,  the  tissues  are  supplied  with  blood,  and 
blood  and  lymph  are  removed  from  the  tissues,  by  means  of  a  series 
of  closed  tubes  or  vessels.  These  tubes  all  communicate  more  or 
less  directly  with  one  another,  but— excepting  the  lymphatic  siom- 
ata — present  no  obvious  openings  into  any  other  i)arts.  This  closed 
series  of  tubes  is  known  as  the  vascular  tyitem. 

The  vascular  system  as  a  whole  consists  of  two  main  divisions, — 
the  blood  vascular  syftem  and  the  lymph  vascular  sTsiem  or 
lymphatic  system, 

g  818.  The  blood  ▼mscnlar  tjstem  \b  that  bj  which  the  blood  \b  (A)  conveyed  to  the 
tiuuet  in  general  for  their  noariBhment  and  returned  therefWym ;  (B)  conveyed  to  the 
lungs  for  its  own  improvement  and  retomed  therefrom  (Fig.  92).  Those  parts  which  are 
oonceraed  in  the  tnmsfer  to  and  from  the  lungs  constitute  the  pulmonic  divinan  of  the 
blood  vascular  system,  and  the  remainder  constitute  the  general  or  spetemie  division. 
While  in  process  of  transfer,  the  blood  is  said  to  perform  either  the  pulmonic  or  the 
systemic  drcufaHon, 

§  819.  Subdivisions  of  the  Blood  Vascular  System, — There  are  four  parts,  continnous 
with  each  other,  but  more  or  less  distinctly  differentiated  :  (A)  A  central  receiving  and 
distributinjr  organ,  the  heart  (cardia) ;  (B)  tubes  extending  from  the  heart  throughout  the 
lungs  and  the  organs  generally,  the  arteries ;  these  divide  and  diminish  in  size  like  the 
brandies  of  a  tree,  and  gradually  merge  into  (C)  the  capillaries,  the  most  minute  vessels, 
which  in  turn  unite  and  gradually  merge  into  (D)  the  veins,  which  unit«  and  increase  in 
^le  as  they  diminish  In  number  and  finally  terminate  in  the  heart  (Fig.  92). 

The  arteries  are  said  to  continually  divide  and  decrease  in  size  because  the  current 
therein  is  from  the  larger  vessels  toward  the  smaller.  The  veins  are  said  to  unite  and 
increase  in  sise  because  the  blood  current  is  from  the  smaller  to  the  larger  branches. 
Again,  the  arteries  are  said  to  extend  from  the  heart  peripherad,  that  is,  in  the  direction  of 
their  blood  current,  while  the  veins  are  said  to  extend  toward  the  heart  or  centrad,  as  the 
current  is  toward  the  central  organ.  The  veins  differ  from  the  arteries  by  having  thinner 
wills  and  by  the  presence  of  valves  in  many  (Fig.  102,  6,  C). 
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g  820.  The  Lymph  Vascular  System. — This  is  that  part  of  the  geDeral  ▼aseular  sys- 
tem which  collects  the  lymph  from  the  tissues  and  the  chyle  from  the  alimentary  canal 
and  conveys  them  to  the  great  veins ;  it  is  thus  an  auxiliary  of  the  venous  system  (Bernard. 
A,  250).  From  the  office  of  collecting  hoth  lymph  and  chyle,  it  is  commonly  considered 
as  forming  two  divisions :  (A)  The  lymphatics  proper  ;  (B)  the  lacteals  or  chyle  vessela. 

g  821.  The  lymphatic  system  is  somewhat  comparable  to  the  venous,  since  its  vessels 
begin  as  capillaries  at  the  periphery  and  extend  toward  the  center.  Like  the  veins  also,  the 
lymphatic  vessels  contain  numerous  valves  which  prevent  a  reversal  of  the  current,  that  is, 
a  flow  from  the  center  toward  the  periphery. 

The  lymphatic  vessels  differ  from  the  veins  in  the  following  particulars :  (A)  They 
have  thinner  walls  ;  (B)  they  do  not  so  markedly  increase  in  size  as  the  veins,  although 
they  anastomose  more  frequently;  (C)  at  various  points  along  their  course  there  are 
enlargements,  the  so  called  lymphatic  glands,  through  which  the  lymph  passes;  (D) in- 
stead of  joining  the  central  organ  of  the  vascular  system  directly  as  do  the  blood  vessels, 
the  lymphatic  trunks  open  into  veins  (Fig.  103) ;  (E)  the  lymphatic  system  differs  from 
the  venous  also  in  having  no  direct  communication  through  capillaries  with  anything  like 
an  arterial  system ;  (F)  the  lymphatics  are  found  to  communicate  with  serous  bavities 
through  minute  orifices,  the  stomata  (Quain,  A,  II,  188  ;  Strieker,  A,  222). 

CARDIA— THE  HEART. 

g  822.  References.— Quain,  A.  II,  242 ;  Gray,  A,  801 ;  Cuvier,  A.  VI,  272 ;  (Jegeuhanr 
(Lankester),  A,  683  ;  Hyrtl,  A,  300  ;  Bernard,  A,  274 ;  Milne-Edwards,  A,  III,  478 ;  Owen, 
A,  III,  516  ;  Chauveau,  A,  529  ;  Chauveau  (Fleming),  A,  499  ;  Gurlt,  A,  574 ;  Siraut- 
Durckheim.  B,  II.  181 ;  Foster  and  Langley,  A,  91 ;  Smith,  E.  N.,  A,  PI.  47, 48,  49,  55,  56; 
Bourgery  and  Jacob,  A,  PI.  9,  bis,  PI.  13  ;  RoUeston,  B,  25-34  ;  McAlpine,  B,  I,  PI.  23: 
Krause,  A,  178.  Fig.  13;  Turner.  A,  899  ;  Sabatier,  A ;  Flower.  A;  Pettigrew,  64;  Petti- 
grew,  A  ;  Parchappe,  A  ;  Mojsisovics,  A,  54 ;  Leyh,  A,  559 ;  Mivart,  B,  199-206. 

Remark. — Most  of  the  above  refer  to  the  human  heart  more  especially,  but  the  heart 
of  the  horse  is  chiefly  described  by  Leyh,  Chauveau  and  Gurlt,  and  that  of  the  rabbit  bv 
Krause.  McAlpine  and  Foster  and  Langley.  Methods  of  preparation  are  given  by  Hyrtl, 
Straus-Durckheim,  Mojsisovics  and  Pettigrew.  The  only  descriptions  and  figures  purpor^ 
ing  to  refer  to  the  heart  of  the  cat  are  given  by  Mivart ;  unfortunately,  however,  in  Fig. 
10*2,  the  relative  thickness  of  the  right  and  left  ventricles  is  made  the  reverse  of  what  it 
should  be  (a  probable  oversight  which,  although  readily  corrected  by  the  anatomist,  is 
sure  to  confuse  the  beginner) ;  while  the  usefulness  of  the  text  is  diminished  both  by  the 
general  uncertainty  as  to  how  much  refers  directly  to  the  cat  (g  127),  and  by  the  presence 
of  an  absolute  misstatement  upon  pp.  201,  214  respecting  the  number  of  pulmonary  veina 

§  823.  Before  dissecting  the  heart,  or  even  removing  it  from  the  body,  the  student  will 
do  well  to  familiarize  himself  with  its  general  features  and  location  as  shown  in  Fig.  77. 
91,  101. 

If  he  has  been  following  the  present  work  in  order,  he  will  have  at  least  one  cephalic 
region  of  a  cat  preserved  in  alcohol,  and  may  run  the  risk  of  injuring  the  heart  thereof  in 
removing  it  before  gaining  any  detailed  knowledge  of  it.  He  must  bear  in  mind,  bow- 
ever,  that  all  the  cavities  of  such  a  heart  will  be  collapsed  and  that  the  auricles  especially 
will  look  very  unlike  the  preparation  shown  in  Fig.  91 .  Such  a  heart  may  serve  for  the 
examination  of  some  parts,  but  eventually  he  should  have  at  least  two  specimens  well  dis- 
tended and  hardened  by  alcohol,  and  if  possible  another  filled  with  plaster. 

§  824.  Preparation— Fig.  91. — "Thepostcava  and  abdominal  aorta 
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were  injected  with  red  and  blue  plaster  respectively.  After  the  plas- 
ter had  hardened,  a  small  hole  was  made  in  the  left  ventricle  and  a 
long  canula  inserted  and  pushed  through  thp  auriculo-ventricular 
opening  into  the  left  auricle.  Red  plaster  was  then  injected  so  as 
to  fill  the  pulmonary  veins.  Finally,  the  pericardium  was  removed 
t-^ether  with  the  fiit  and  connective  tissue  covering  the  cardiac 


g  83S.  Diteription. — This,  the  Aarttl  or  "  posterior  "  aapeet  of  the  h«ftrt.  Is  lew  funll- 
iar  to  most  penons  uid  less  freqnenClf  rapmentod.  It  U,  however,  much  more  oompK- 
hetuive  ftod  inatrnctlve  thui  the  ventntl  Mpect, 
and  Is  given  in  the  rollowinfl:  works  :  Qiuin,  A, 
II,  Fiff,  106 :  Smith.  E.  N..  A,  PL  06  ;  McAl- 
pine,  B,  PI.  XXIIl,  Fig.  8  (tvbbit) ;  O^renbaor 
(LsDkester),  A,  Fig.  386  (pifc). 

Thn  preseot  BguTe  (Urlj  repreeents  the  alie 
of  s  somewhat  Urge  heart,  and  its  form  when 
iifiected.  As  staled,  however,  In  g  820,  it  is 
ptobable  that  the  less  thickness  of  Che  Istenil 
wall  oF  the  right  ventricls  has  permitted  It  ts 
yield  to  the  force  of  the  Injectlou  so  that  the 
right  side  is  niidnlj  oaiTei. 

The  word  venlrkuU  is  written  across  the 
apex  of  the  ventricular  pnrtloa,  nod  the  abbre- 
vlatioD  Y.  erd.  Is  j  uit  below  the  fnrrow  between 
that  and  the  aurleolar  portion. 

For  the  sake  of  showing  certnin  parts  more 
diBtinctljr,  the  flgare  reproaenta  the  organ  m  If 
rotated  slightly  upon  Its  longer  alia  so  as  to  oi- 
pose  more  of  th«  right  than  of  the  left  side. 
Tbo  line  of  demarcation  between  thu  right  and 
left  aaricles  {Aar.  dxt.,  Aur.  n'n.)  coincides 
nearly  with  a  line  oonneetiDg  the  V.  of  F.  frd. 
with  the  left  border  of  the  praeaea.  The  durtat 
vrlrrutnu  (g  807)  Is  not  shown. 

g83a  General  DeicriptioD  of  the  Heart.— 
The  heart  Is  a  hollow,  qoadrilocukr  (Four  cham- 
bered) mnseular  organ  situated  in  the  thorai. 
It  is  the  anatomical  and  phjBinlogifral  center  of 
the  Taacolar  eystem,  slmnltaneomly  nx^iving 
blood  from  the  lungs  sod  from  all  other  parte  of  Ihe  body,  and  dlsiribuliDg  It  thsreto. 

§  837,  LaeaH0n.—A»  seen  In  Fiji.  77,  99,  101.  the  heart  Is  on  the  meson,  but  extends 
a  little  brther  to  the  left  than  to  the  right  In  F\g.  101  it  appears  at  a  onsiderablo  dis- 
tance from  the  dlaphrajrii],  bat  of  the  latter  only  the  dorsal  portion  remains,  and  Its 
cephalic  eonrexity  is  really  very  clos:;  to  or  In  contact  with  the  lieart.. 

§  838.  PmMf*t(iit.— The  heart  pmper  is  envelnped  in  a  flbrcvmenibraneons  sac,  the 
ptriearMum.  which  Is  attached  abont  the  roots  of  the  (fteat  vessels,  but  elsewhere  is  uncon. 
BKtod  with  the  heart,  which  thus  mores  freely  within  it.    The  pe  ■Icardlum  is  best  Bludtod 


^tT<)L. 


Fto.dl.— TheDobhal  Aspect  or  tbk 
Hbast  with  the  Central  Pok- 
noNB  OP  THE  Larger  Vemkls; 
from  a  Maltese  cat ;    k  1. 
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by  girdling  it  at  aboat  the  middle  of  the  length  of  the  organ  and  reflecting  the  attached 
end  over  the  great  Teesels  eo  aa  to  display  the  line  of  attachment.  Its  relatione  to  boili 
the  heart  and  the  diaphragm  will  be  mentioned  in  the  descriptiona  of  Fig.  99, 100. 

§  829.  Form, — When  moderately  distended,  the  heart  is  approximately  owU  in  shape, 
one  end  obtnse  and  the  other  pointed. 

As  seen  in  Fig.  92,  however,  this  oval  is  not  regular,  one  side  being  more  carved  tbsa 
the  other.  This  is  due  to  the  greater  yielding  of  the  thinner  wall  of  the  right  ventiide 
to  the  pressure  of  the  injection.  As  a  whole  also,  the  organ  is  slightly  flattened  in  what 
will  be  found  to  be  the  dorso- ventral  direction  ;  this  may  be  due  to  the  greater  reaistaDce 
offered  by  the  septum  verUriculare  to  the  pressure  of  the  injection. 

g  880.  Normal  Pofi^ion.— Naturally,  the  longer  axis  of  the  heart  ia  oblique  with 
respect  to  the  meson.  The  smaller  end  points  caudo-sinistro-ventrad.  For  purposes  of 
description,  however,  it  will  be  more  convenient  to  assume  that  the  two  ends  of  the  organ 
point  respectively  cephalad  and  caudad. 

The  obliquity  in  position  of  the  cat's  heart  is  probably  less  than  that  of  man  (as  it- 
marked  by  Owen,  A,  III,  525),  but  it  is  nevertheless  decided.  In  frozen  section  No.  11  of 
the  series  from  which  Fig.  99  and  100  were  made,  the  apex  of  the  heart  is  at  least  16  mm. 
sinistrad  of  the  meson. 

§  881.  Size. — Fig.  91  represents  the  natural  size  of  the  preparation  from  which  it  wis 
made,  but  the  heart  was  from  a  large  cat,  and  was  somewhat  distended  with  plaster  by 
injection.  In  round  ntmibers,  the  heart  of  an  average  adult  cat  measures  about  5  cm. 
from  the  apex  to  the  attachment  of  the  praca'oa  and  about  8  cm.  across  the  greatest  width 
of  the  ventricular  portion.  We  have  not  yet  ascertained  the  average  weight  of  the  organ, 
but  it  is  very  oon^derable  in  comparison  with  the  size  and  weight  of  the  animal. 

§  882.  Designation  of  the  Regions. — As  shown  in  Fig.  92,  98,  the  cephalic  and  caudal 
ends  of  the  heart  differ  not  only  in  shape,  but  in  the  thickness  of  the  muscular  walls. 
Since  the  two  cavities  enclosed  by  the  thinner  cephalic  walls  are  known  as  aurielce,  the 
cephalic  or  basal  region  or  end  of  the  organ  is  spoken  of  as  auricular;  in  like  manner,  the 
other  end  or  region  is  called  ventricular  from  the  name  of  the  two  cavities  enclosed  by  the 
thicker  walls. 

As  seen  in  Fig.  95,  96,  there  is  a  partition  between  the  auricles  and  another  between 
the  ventricles.  These  septa  divide  the  organ  into  two  sides  or  portions  like  the  sides  of  a 
double  house.  Since  the  planes  of  the  septa  are  approximately  dorso- ventral,  it  is  custom- 
ary to  speak  of  the  two  sides  as  right  and  Uft.  The  other  two  surfaces  and  regions  are 
then  respectively  dorsal  and  ventral. 

§  833.  Recognition  of  the  Regions. — The  cephalic  and  caudal  regions  are  readily  distin- 
guished both  from  the  greater  size  of  the  former,  from  the  more  compressible  nature  of 
the  walls,  and  from  the  presence  of  the  vessels  which  enter  or  leave  the  organ.  In  the 
natural  attitude  of  man,  the  base  of  the  heart  is  uppermost,  but  this  somewhat  puzzlmg 
feature  does  not  appear  when  the  animal  is  regarded  as  in  the  normal  position  of  a  verte- 
brate (g  a5). 

The  ventral  aspect  of  the  heart  is  comparatively  regular,  the  two  auricular  appendices 
(Fig.  95)  projecting  slightly  at  the  sides  of  the  two  great  arteries,  aorta  and  A.  pulmonaUi. 
The  dorsal  aspect,  on  the  contrary,  is  quite  irregular  in  the  auricular  portion  on  acconot 
of  the  branching  of  the  two  arteries  just  named,  and  the  entry  of  veins  into  the  auricles 

(Fig.  91). 

The  right  and  left  sides  are  of  course  determined  by  the  determination  of  the  ends  and 
the  other  two  sides.  In  addition,  the  wall  of  the  right  ventricle  is  deddedly  thinner  than 
that  of  the  left,  and  that  region  is  therefore  the  more  compressible. 
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§  834.  Removal  of  the  Heart. — For  obvious  reasons,  a  cat's 
heiut  intended  for  carefol  examination  should  be  taken  from  a 
large  adult  In  most  cases  the  same  cat  may  be  employed  for  the 
removal  of  the  brain  and  for  the  separate  study  of  the  abdominal 
viscera  (Chap.  YII).  Unless  the  vessels  are  to  be  filled  with  plas- 
ter, it  is  better  not  to  bleed  the  animal,  since  the  presence  of  the 
blood  in  the  large  veins  near  the  heart  facilitates  their  recognition. 

hidrununU  and  MateriaU, — ^ArthioCome  :  tracer ;  medium  scalpel ;  coarse  scissors ; 
bone  scissors ;  nippers ;  coarse  and  fine  forceps ;  6  pieces  of  linen  thread  about  20  cm.  long ; 
2  pieces  of  thick  muslin  or  flannel  or  chamois  leather,  each  about  15  x  7  cm. ;  basin  of 
water  and  towel ;  large  trajr,  with  cords  for  securing  the  legs  of  the  cat. 

Landmarks.^Pjmsiennm,  xiphistemum  and  epigastrium  (g  228,  Fig.  80,  49,  72,  70) ; 
daTicle  (g  280,  Fig.  80,  72).  Observe  also  the  general  location  of  the  thoracic  viscera  in 
Fig.  77  and  101  and  the  operations  for  their  exposure  (gg  710,  805). 

§  836.  Exposure. — ^Divide  the  skin  (§  599)  as  directed  for  the 
exposnre  of  the  thoracic  viscera  (§  806),  but — unless  the  lungs  are 
to  be  employed  for  study  or  exi)eriment — begin  the  longitudinal 
incision  (Pig.  76)  dextrad  of  the  prcesternum  instead  of  the  larynx. 
It  is  also  more  convenient  to  make  a  second  transverse  incision  from 
the  cephalic  end  of  the  longitudinal  one  to  or  beyond  the  corre- 
6ix)nding  point  upon  the  left  side. 

The  triangular  or  quadrangular  area  of  skin  so  indicated  is  to  be 
raised  as  directed  in  §  600  and  reflected  sinistrad.  Divide  the  x)ec- 
toral  muscles  (Fig.  73)  on  the  right  by  a  longitudinal  incision  par- 
allel with  the  edge  of  the  skin,  taking  care  not  to  cut  upon  the 
clavicle.  Grasp  the  pectoral  mass  and  dissect  it  up  from  the  proper 
thoracic  wall  to  the  meson.  Repeat  the  operation  upon  the  other 
side  and  then  remove  both  masses  from  their  attachments  to  the 
sternum.  Divide  each  M.  recttis  thoracis  (Fig.  72, 73)  at  the  caudal 
transverse  cut  edge  of  skin  and  dissect  them  up  cephalad. 

Through  the  MM.  intercostales  on  each  side  near  the  middle  of 
the  exposed  area,  push  the  conjoined  tips  of  the  coarse  forceps,  and 
forcibly  separate  the  blades  for  about  2  mm.  This  will  permit  air 
to  enter  the  thorax,  and  the  lungs  will  collapse  so  as  to  be  in  less 
danger  of  injury  during  the  subsequent  operation. 

With  the  arthrotome  or  bone  scissors,  divide  the  exposed  costi- 
cartUages  close  to  their  junctions  with  the  ribs.  Cut  across  the 
sternum  just  cephalad  of  the  xiphistemum,  sever  the  septum  medi- 
astinale  and  other  adhesions  to  the  ental  surface  of  the  sternum, 
and  reflect  it  cephalad  with  the  costicartilages  or  remove  it  alto- 
gether. 
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Push  the  lungs  on  both  sides  toward  the  dorsal  part  of  the  cav- 
ity and  with  the  bone  scissors,  or  nippers  and  bone  scissors,  remove 
the  sternal  ends  of  all  the  exposed  ribs  for  2-3  cm.,  so  as  to  facili- 
tate access  to  the  viscera. 

§  836.  Removal. — Lift  the  heart  slightly  by  the  x)ericardinm  and 
sever  its  pleural  attachments  to  the  diaphragm  as  far  dorsad  as  the 
postcava  (Fig.  101).  Put  two  ligatures  upon  the  postcava^  the  cau- 
dal one  about  2  cm.  from  the  diaphragm  if  the  abdominal  vessels 
are  to  be  injected.  In  passing  the  ligatures  about  the  vessel  with 
the  fine  forceps,  avoid  injuring  the  azygous  lobe  of  the  left  lung. 
This  ligature  should  not  be  tied  very  hard. 

Double  ligature  (Pig.  41)  the  prcBcava  near  its  bifurcation,  and 
divide  this  and  the  postcava  between  the  two  ligatures. 

If  the  lungs  are  to  be  studied  or  experimented  upon,  place  the 
cloth  or  chamois  over  the  cut  edges  of  the  thoracic  parietes  so  as  to 
protect  the  lungs  from  laceration  by  the  sharp  ends  of  the  ribs. 

Grasp  the  apex  of  the  heart  and  draw  it  ventro-cephalad.  This 
will  expose  the  caudal  and  azygous  lobes  of  the  lungs  (see  Pig.  80), 
the  thoracic  dorta  and  cesophagus.  Insert  the  fingers  dorsad  of  the 
lungs,  lift  them  and  sever  their  attachments  as  far  cephalad  as  the 
central  end  of  the  azygous  vein  (Fig.  101).  Double  ligature  this 
vein  just  centrad  of  the  point  of  junction  of  the  cephalic  branch. 
Employ  the  tracer  in  isolating  the  vein  so  as  not  to  injure  other 
parts.     Then  divide  between  the  ligatures. 

Cut  the  aorta  opposite  the  head  of  the  8th  rib,  and  note  that, 
usually,  some  blood  remains  therein.  Grasp  its  central  part  and 
draw  it  ventro-cephalad,  cutting  the  intercostal  arteries  and  other 
connections  as  far  as  the  origin  of  the  A.  subclama  (Fig.  101, 102). 
Then  grasp  the  heart  and  lungs  together,  draw  them  ventrad  and 
divide  the  trachea  and  the  vessels  cephalad  of  the  heart  at  the  de- 
sired points,  and  the  organs  may  be  removed  from  the  thorax. 

§  837.  Separation  of  the  Heart  from  the  Lungs. — On  the  dorsal 
aspect,  at  the  bifurcation  of  the  trachea,  is  a  mass  of  connective  tis- 
sue and  fat  enveloping  a  dark  glandular  body.  Remove  these  with 
the  tracer  and  fingers  so  as  to  open  a  way  ventro-cephalad  to  the 
ventral  side  of  the  bifurcation.  With  the  tracer,  expose  the  bron- 
chus on  each  side,  and  note  that,  on  its  ventral  side,  the  Inng  is  con- 
nected with  the  heart  by  a  group  of  vessels,  the  AA.  et  W.  ptd- 
monales.    ligate  very  firmly  the  roots  of  the  lungs  and  divide  them 
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peripherad  of  the  ligatures,  and  thus  complete  the  separation  of  the 
heart  from  the  lungs. 

§  838.  Freiervation  of  the  Heart  in  AloohoL — For  the  study 
of  the  cardiac  cavities,  the  heart  should  not  only  be  hardened  in 
alcohol,  but  distended  therewith. 

IfutrufnenU  and  MaUriaU.—CoAne  Bciason;  coane  forceps ;  sharp  tracer  or  tyringo- 
tofme  ;  foar  threads  for  ligatures,  or  two  thrt^ads  and  two  small  compressors;  syringe  with 
canala  adapted  to  the  aorta  and  postcara  (a  rubber  bulb  syringe  is  most  convenient  in  some 
respects) ;  small  jar  or  glass  twx  ;  05  per  cent,  alcohol,  about  250  cc.  :  cotton ;  small  pins ; 
thread. 

At  the  the  time  of  first  preparing  a  heart  bv  tlie  injection  of  strong  alcohol  into  the 
cavities,  we  were  unaware  that  it  was  recommended  by  llyrtl  and  Mojsisovics  (A,  58). 
The  former  a^^ribes  (A,  805)  the  original  idea  to  Wm.  Hunter. 

§  839.  Removal  of  the  Perwardium.  —In  most  cases  this  should 
be  partly  removed.  Pinch  it  up  at  a  i  oint  about  one  tliird  of  the 
distance  from  the  base  of  the  ventricles  to  the  apex  and  make  a 
transverse  incision.  Continue  this  incision  around  the  heart  so  as 
to  remove  the  apical  two  thirds  of  the  pericardium.  It  may  be  pre- 
served for  reference. 

§  840.  RemovaZ  of  the  Blood. — ^The  little  blood  that  may  remain 
in  the  left  side  of  the  heart  can  be  easily  expelhxl  through  the  aorta. 
The  right  cavities  usually  contain  considerable  blood.  Remove  the 
ligatures  upon  the  postcava  by  carefully  pushing  entad  of  it  the 
point  of  the  sharp  tracer  or  the  syringotome.  If  it  has  bei»n  tied  very 
tightly,  it  may  be  necessary  to  cut  off  the  end  of  the  vessc»l. 

Introduce  the  nozzle  of  the  syringe  into  the  postcava  and  inject 
water  carefully ;  then  manipulate  the  right  auricle  and  ventricle  at 
the  same  time  so  as  to  expel  the  blood  through  the  postcava. 

§  841.  Tying  the  Vessels. — Tie  firmly  the  A.  hrachlo-cephaUca 
and  the  A.  sxibclama  sinistra  at  about  1  cm.  from  their  respective 
origins  from  the  arcus  aorticus  (Fig.  102).  The  other  vessels  should 
have  been  tied  in  removing  the  heart,  and  the  aorta  and  postcava 
are  left  op-v^n  for  the  injection. 

§  842.  Injection  of  Alcohol.  —A.  Into  the  left  side.— Insert  the 
cannla  into  the  aorta  so  that  the  ligature  about  its  tip  may  be  just 
centrad  of  the  emergence  of  the  first  intercostal  artery.  Tie  it  in 
place,  and  prepare  a  second  ligature  for  tying  it  after  the  injection. 

Naturally,  the  progress  of  the  alcohol  is  checked  by  the  semi- 
lunar and  bicuspid  valves,  but  it  may  be  caused  to  pass  them  by 
holding  the  heart  with  the  apex  up,  and  manipulating  the  base  of 
the  aorta  and  the  base  of  the  left  ventricle.     When  the  auricle  and 
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the  FF.  pvlToonales  are  fully  distended,  apply  the  ligature  firmly 
and  remove  the  canula. 

B.  Into  the  right  side.  —In  like  manner  inject  through  the  ix)6t- 
cava,  but  no  special  manipulation  is  needed  for  the  liquid  to  fill 
the  ventricle  and  the  A.  pulmonalis. 

§  843.  Hardening. — ^The  heart  may  be  carefully  laid  in  strong 
alcohol  upon  cotton,  with  the  base  uppermost,  or  it  may  be  suspended 
by  a  thread  passed  about  a  small  pin  pushed  transversely  through 
the  extreme  apex  so  as  not  to  penetrate  the  ventricles.  After  two 
days'  insertion  it  will  be  fit  for  section  or  dissection. 

Injection  with  plaster. — See  explanation  of  Fig.  91. 

g  844.  Table  op  the  Pbikcipal  Parts  and  Features  op  the  Heart  (Cardia). 


Hexicardia  Sinistra  rLsFT  ob 
Systemic  Portion*. 


Special  Names. 


Auricula  sinistra.   . , 
Vcntriculus  sinister. 


Sinus ;  appendix . 
Base ;  apex ...... 


A.  Great  Cavities  (Loculi). 

1.  Reception. 

2.  Delivery 


B.    Divisions  of  Great 
Cavities. 


Orificium  aur.  vnt.  sin 


1   Of  auricles.. . 
2.  Of  ventricles. 


C.  Orifices  and  Vessels. 

{  1.  Auriculo-ventricular  or  I 
\         interlocular J 


HEMICARDiA  BbZTRA  (RiOHT  OB 

PuLHOKic  Portion). 


Special  Names. 


Auricula  dextra. 
Ventriculus  dexter. 


V V.  pulraonales  (from  the  (    j  2.  Vasa  afferentia  (enter- ) 
lungs) \  !  {         ing  the  auricles) j 


A.  car-  '\  I 
[tothel  |( 
of  the  I  '  ] 


3.  Vasa  efFerentia  (leav-) 
ing  the  ventricles). . .  ) 


Aorta  (to  the  body),  A  A.  car- 
diacae  ^.  coronariae  (to  the 
heart  from  the  base 
aorta) 

D.  Valves  (Valvs)  and  the 
Parts  associated  there- 
with. 

Bicuspidesa.mi- jSeptalis,    {    j  1.  Auriciilo- ventricular     \ 
irales j  Lateralis,  f  \  \  valves j 

Chd.  tnd.  siu 2.  Chortla?  tendineae 

Glm.  cm.  sin 

a      .,  ( Dorsalis, 

Semilunaresaor-  i  r^     .__ 


j  Sinus  ;      appendix  ; 
/      ovalis. 
Base;  ui.ex ;  conns  arteriosus. 


Orificicum  aur.-vnt.  dxt. 

rW.    pnecava    et    postcava 
J      (from    the    body);    VV. 
j      cardiacse      «.      coronariip 
[     (from  the  heart). 

A.  pulmonalis  (to  the  lungs). 


Tricuspides. 


( Septalis. 
"J  Dorsal  is, 
(Ven  trails. 


tici 


<  Dextra, 
( Sinistra. 


3.  Columnae  camete. 

4.  Arterial  valves  . . , 


Sn.  Vis   sin.  (3) i     5.  Sinus  Valsalvae 


Chd.  tnd.  dxt. 
Clm.  cm.  dxt 

3  Semilunares 
')    pulmonales 

jSn.    Vis.    dxt.    (8),    VtlTi 
\     Thebesii. 


( Ventrali«, 
<  Dextra, 
( Sinistra. 


E.    Sinsfle  Parts  belonging  equally  to  Both  Sides. — 1.  Septum  auriculare.    2.  Sep- 
tum ventriculare.    3.  Ductus  arteriosus. 
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Fig.  S9. — IHagruDm»tle  npnwntatloD  or  the  bmirt,  tb«  great  veMela,  the  pulmoaic 
»Dd  syatemic  capillarlea. 

In  this  diagnm,  m  in  Fig.  01,  the  heart  ia  aeen  from  ita  dertat  (poaterlor)  aspect ;  hence 
Ua  right  and  1^  portioiu  eorrttpmtd  in  patitiun  with  the  right  and  l^ft  of  the  dbttner  (^W). 

Mom  of  the  pana  are  shown  t^  onttlDee  onlj,  bat  the  TeotricDlar  and  aaricoJar  walla 
am  ahaded,  and  the  Unea  lepieorntiiig  the  aorta  and  palmnnarj  artcrjr  are  made  a  little 
hMTier  than  thoae  repieaentlng  the  Tena  cava  and  pnlmoiuuy  vpin. 

The  ootUM  of  the  blood  la  indicated  by  arrom,  bat  the  action  of  the  parts  will  be 
ooaiaiderad  In  Fart  IIL  The  difference  between  the  valvea  npoa  the  two  (idea  will  be 
explained  In  eMinectloo  therewith. 


-ffrac/;?*. 


DiAORAK  OF  THE  Caediac  Cavitiss,  ktt.  :   IWitHAi.  Aspect. 


%  64S.   The  apedal  objects  of  thia  dlajirain  arc  i— 

1.  To  repreaent  the  more  esaentlsl  parte  of  the  heart  in  a  ■in([lo  flciirc,  to  give  their 
fall  technical  """"i*,  and  to  indicate  the  relaltona  of  the  cavities  lo  each  other  and  (o  the 
great  vcaaels. 

2.  To  llluatrate  the  phTriolofilcal  fact  that  the  mammalian  brart,  in  the  normal  adult, 
really  conriata  i^  tuo organ*  tiAott  earitie*  haze  no  dirtet  eommiinifolion  iehatfi:er. 

8.  To  ihow  the  many  potnta  of  resemblance  b^^tween  the  right  and  left  portlnnn. 

A,  To  Indktte  the  reUtioiu  of  the  two  portions  of  iho  heart,  through  tliL-ir  afTcrent  and 
(Arent  revels,  with  the  lungs  and  the  ottier  organi  of  the  iNxly,  and  thus  to  juslli^  the 
apparent  paradox  that  whereas,  anatomicaHy,  the  hc^rt  may  prop^Tly  l>e  dpHcribed  as  a 
ringle  and  approximately  mesal  organ,  situated  U^neen  the  two  lateral  mos.ses  of  the 
Innga,  fhytidogieallg,  the  right  and  l^  portion*  of  the  heart  are  tepnrntrd,  on  tlu  one  hand 
if  the  htng*  and  mi  Hm  other  by  the  rut  of  the  body.    Anatomically,  there  are  two  lunga 
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and  the  heart  lies  between  them  ;  physiologically,  the  lungs  form  a  tingle  organ  which  it 
interpoted  between  the  tvDo  hearts ;  Wilder,  i. 

§  843.  The  dla^n^m  (Fig.  92)  differs  from  an  accurate  representation  of  anj  aetiul 
flection  of  the  cat's  heart  in  the  following  respects  : — 

1.  Hie  separation  of  tiie  right  and  left  portions  {hemicardia),  involving  the  eplittliig 
of  tlie  tepta  auriculare  et  ventrieulare  and  the  elongation  of  the  ductut  arteriotut, 

2.  The  non-crossing  of  the  aorta  and  A.  pulmonalis  and  the  deflection  of  the  former  to 
the  right  instead  of  the  ^. 

8.  Th(*  representation  of  the  cardiac  (coronary)  vessels  bj  the  beginnings  of  the  two 
arti  He«  and  the  ends  of  two  of  the  veins. 

4.  The  representation  of  the  systemic  veins  {postcaca,  prcecava  and  V.  atygos)  by  a  single 
vessel  hero  named  V.  cava, 

5.  The  representation  of  the  several  VV.  pulmoncUes  by  a  single  vesseL 

6.  The  representation  of  the  two  lungs  by  a  single  and  simple  sac. 

7.  The  distance  from  one  another  upon  the  arcus  aorticvs  of  the  origins  of  the  veasdi 
supplying  the  head  and  arms,  AA,  hrachio<ephalica  et  subdatia  sinistra  (A.  hreph.,  A, 
sbclv.). 

8.  The  representation  of  the  branches  and  capillaries  of  the  aorta  and  A.  pulmonalis  by 
only  three  divisions  of  each  vessel. 

0.  The  representation  of  the  semilunar  and  aurieulo  ventricular  valves  in  each  case  by 
a  pair  of  lines. 

10.  The  omission  of  the  fret-work  upon  the  cntal  aspect  of  the  walls,  espedally  of  tbe 
ventricles  and  the  aurieuJar  appendices. 

11.  The  }X)8itions  and  points  of  attachment  of  the  appendices  and  of  the  veins  wbicli 
enter  the  auricles  have  been  assigned  with  a  view  to  convenience  of  representation  rather 
than  abpolute  accuracy. 

12.  The  omission  of  the  ductus  thoracicut,  which  might  have  been  made  to  join  tbe 
proximal  portion  of  the  Vena  cava. 

%  847.  The  right  and  left  portions  {hemicardicB)  of  the  heart  agree  with  each  other  in 
the  following  respects  : — 

1.  Their  primary  division  into  an  auricle  (auricula),  which  is  relatively  cephalic  in  pori- 
tion,  irregular,  rounded  and  thin  walled  ;  and  a  ventricle  (ventriculus),  which  is  caudal  in 
|K)sition,  regular y  pointed  and  thick  walled. 

2.  The  division  of  eacli  auricle  into  a  larger  sinus  and  a  smaller  appendix. 

3.  The  communication  of  each  auricle  with  its  ventricle  by  a  slightly  constricted  orifei. 
guarded  by  valves  of  irregular  shape. 

4.  The  attachment  of  cusps  of  the  free  edges  of  the  auriculo-ventricular  valves  to  tbe 
ventricular  walls  by  fibrous  chorda  tendineoi  springing  from  the  apices  of  colutnna  earned. 

5.  The  free  communication  of  the  auricles  with  veins  {VV.  cava  and  VV.  pulmonaria\ 
0.  The  exit  from  the  ventricles  oi  arteries  {aorta  and  A.  pulmonalis). 

7.  The  guarding  of  each  arterial  orifice  by  three  similar  and  regular  semilunar  wIm. 

8.  The  expansion  of  each  artery  opiwsite  the  valves  to  form  three  sin  uses  of  VnUalra. 

9.  The  Off^rta  and  A.  pulmonalis  are  united  by  a  fibrous  band,  the  ductut  arteriatui, 
the  normally  impervious  remnant  of  a  vessel  which,  in  the  foetus,  permitted  the  blood  to 
pass  from  the  latter  vessel  into  the  former  peripherad  of  the  origin  of  the  vessels  (AA. 
braeliut'Cephfilica  et  suhclavia  sinistra)  which  carried  the  purer  maternal  blood  to  the  betd 
and  arms. 

§  848.  The  right  and  left  portions  {hemicardia)  of  the  heart  differ  in  the  following 
respects: — 
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1.  The  afferent  vafleelfl  ( W.  cava)  of  the  former  oome  from  the  body  in  general,  those 
of  the  Imtter  ( VV.  pulmanaies)  from  the  lungs.  The  efferent  yesaeU  of  the  former  (A A. 
pulmonalee)  go  to  the  lunge,  and  those  of  the  latter  (aorta)  to  the  body  in  general. 

2.  From  two  of  the  aortic  BiDoses  of  Valflalvm  arise  the  two  AA.  eardiaea  which  are 
distributed  to  the  sobstanoe  of  the  heart  itself. 

8.  Into  the  ri^ht  auricle  open  the  VV,  eardiaea  which  come  from  the  substance  of  the 
heart. 

4.  The  septal  wall  of  the  right  auricle  presents  an  oval  depression,  foeea  ovalie,  the 
indication  of  a  thin  portion  of  the  septum  which,  in  the  foetus,  was  absent,  so  as  to  permit 
the  existence  of  the  foramen  ovale  {%  868). 

6.  The  lateral  walls  of  the  left  tentriele  are,  upon  the  whole,  from  two  to  three  times 
i\kie  thicker, 

6.  The  right  ventricle  is  prolonged  as  a  eonuM  arteriosua  from  which  arises  the  A.  put- 
monaliJL 

7.  The  aurieulO'tentrieuUtr  vahee  on  the  right  form  three  divisions,  hence  named  VV^ 
trieuepidee,  while  those  of  the  left  form  tteo,  hence  named  bictupidee  or  mitral. 

8.  The  foregoing  are  real  and  constant  distinctions  between  the  ri^ht  and  left  hearts. 
In  addition,  in  the  diagram,  on  the  left  side,  the  semilunar  talves  are  represented  as  closed^ 
forming  bags  whose  convexities  bulge  toward  the  ventricle  as  if  presfwid  upon  by  a  column 
of  liquM  in  the  artery  ;  the  tricuspid  vakes  are  also  closed,  as  if  by  the  pressure  of  a  vol- 
ume of  liquid  in  the  ventricle ;  they  are  restrained  from  being  carried  into  the  auricle  by 
ihe  chorda  ttndinea, 

§  849.  list  of  Abbreviations  of  Cardiac  Names. — Ao,j  Aorta, 
§  851. — Arc.  ao,^  Arcus  aorticos,  §  864.— A.  hrcph,^  Arteria  brachio- 
cephalica,  §  855. — A.  crd.^  Arteria  eardiaea,  §  856. — A,  plm,^  Ar- 
teria pulmonalis,  §  857. — A.  sbclv.y  Arteria  subelavia,  §  858. — Aur, 
dxt.j  Auricula  dextra,  §  859. — Aur,  sin.^  Aurieula  sinistra,  §  860. — 
CJid.  tnd,^  Chordffi  tendinece,  §  864. — Clm.  car.^  Columnae  eameae, 
§  865. — Con.  art^  Conus  arteriosus,  §  866. — Dct,  art^  Ductus  ar- 
teriosus, §  867. — Fs.  ac.y  Fossa  oralis,  §  868. — Or/,  aur-vnt^  Orifi- 
cium  auriculo-ventriculare,  §  870. — P(^,^  Postcava,  §  871. — Prcv,^ 
PrsBcava,  §  872. — 8pt,  aur,^  Septum  auriculare  s.  auriculanim, 
%  873. — Spt.  vntj  Septum  ventricnlare  s.  ventriculorum,  §  874.— 
8n.  aur,  dxtj  Sinus  auriculse  dextrae,  §  875. — 8n.  aur.  sin.^  Sinus 
auriculse  sinistrae,  §  876. — 8n,  cor.  s,  crd.^  Sinus  coronarius  s.  car- 
diacus,  §  Sn.—Sn.  Vals.,  Sinus  Valsalvae,  §  S7S,—Tbcl.  Low,^ 
Tuberculum  Loweri,  §  880. —  Vlv.  bic,  Valva  bicuspis,  §  881. — 
Vlv.  slmr.^  Valva  semilunaris,  §  882. —  Vlv.  Thb.^  Valva  Thebesii, 
§  883. —  Vlv.  trc,  Valva  trieuspis,  §  884. —  V.  az..  Vena  azygos, 
§  885. —  V.  crd.^  Vena  eardiaea  s.  coronaria,  §  887. —  V.  cv.^  Vena 
cava,  §  886. —  V.  plm.^  Vena  pulmonalis,  §  888. —  Vnt.  dxt.,  Ventrie- 
ulus  dexter,  §  889. —  Vnt.  sin.^  Ventriculus  sinister,  §  890. 

§  860.  Descriptive  Ust  of  the  Farts  of  the  Heart.— The  be- 
ginner may  find  it  advisable  to  read  over  this  list  with  reference  to 
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the  figures,  before  undertaking  the  dissection  and  detailed  examina- 
tion 01  the  organ.  Later,  however,  he  should  again  consult  it  for 
the  descriptive  portions. 

§  851.  Aorta  («£:.),  ^o.  (Pig.  91,  92,  93,  94, 95, 96,  99, 100, 101, 102, 
103,  107,  108). — The  large  artery  springing  from  the  base  of  the  left 
ventricle  and  giving  off  branches  to  all  parts  of  the  body.  Its  cen- 
tral portion  (as  shown  in  Fig.  91,  101,  102,  108)  is  strongly  arched, 
and  is  thence  named  arcus  aorticus.  It  then  passes  through  the 
thorax  into  the  abdomen,  and  the  diaphragm  therefore  indicates 
the  point  of  demarcation  between  the  aorta  thoradca  and  the  axnta 
abdominalis.  This  vessel  is  sometimes,  as  by  Stowell  (1),  called 
A.  (Arteria)  aorta^  but  the  single  word  seems  to  be  sufficient. 

§  852.  Apex  (ventriculi). — The  smaller  or  caudal  end  of  either 
ventricle,  and  of  either  the  cavity  or  the  fleshy  wall  thereof  (Fig.  91, 

92,  93,  98). 

§  853.  Appendix  (auriculae)— The  ventral  extension  of  either  auri- 
cle (Fig.  91, 96, 96). — The  other  and  larger  division  of  the  auricle  is  the 
sinus.  The  limits  of  the  two  divisions  are  not  cleiarly  defined,  but 
as  a  whole  the  ental  surface  of  the  appendix  presents  more  corruga- 
tions. Sometimes  the  appendix  is  called  auricle^  and  the  entire 
cavity  is  then  known  as  atrium, 

%  854.  Arcus  aorticus  (a^.),  arc.  ao. — The  arch  of  the  aorta 
(Fig.  92,  101,  102,  108).— See  ax/rta  (§  851)  and  the  explanation  of 
Fig.  101,  102. 

§  855.  Arteria  brachio-cephalica  i^az.\  A.  hreph. — The  brachio- 
cephalic artery  (Fig.  91,  92, 101, 102,  103,  107,  108).— See  explana- 
tionofFig.  102. 

§  856.  Arteria  cardiaca,  A.  crd. — A  cardiac  or  coronary  artery 
(Fig.  91,  92,  93,  94,  102). — Tliere  are  two  cardiac  arteries,  arising 
from  the  aortic  sinuses  of  Valsalva  and  distributed  to  the  substance 
of  the  heart.  As  seen  in  Fig.  102,  they  arise  respectively  from  the 
right  and  left  sinuses,  and  are  distributed  to  the  corresi)onding  re- 
gions. The  mouth  of  the  right  one  is  shown  in  Fig.  94.  It  is  not  cor- 
ered  b?/  the  valve  when  the  latter  is  opened ;  see  W.  T.  Sedgwick  (ii. 

§  857.  Arteria  pulmonalis  (az.),  A.  plm. — ^The  pulmonary  ar- 
tery (Fig.  91,  92,  93,  95,  99,  100).— This  springs  from  the  conyj( 
arteriosus  at  the  base  of  the  right  ventricle,  passes  sinistro-cephalad 
and  ventrad  of  the  aorta,  and  divides  into  two  {A.  plm.  dxt.  and  A. 
plm.  sin.\  which  carry  blood  to  the  right  and  left  lung  respectively. 
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§  858.  Arteria  subolavia,  A.  sbclv.  sin.— The  subclavian  ar- 
tery (Fig.  91,  93,  101, 102, 108). — ^This  arises  from  the  arcus  dorticus 
just  peripherad  of  the  A.  brachio-cepluilica.  On  Fig.  92  the  abbre- 
viation sin.  is  omitted. 

§  859.  Auricula  deztra,  aur.  dxt—T\iQ  right  or  pulmonary 
auricle  (Pig.  91,  92,  93,  94,  95,  99,  100).— The  cavity  of  the  auricle 
is  divisible  into  a  larger  sinuSy  dorsal  in  position  and  smoother 
walled,  and  a  smaller  appendix^  more  ventral  in  position  and  with 
corrugations  and  recesses  upon  the  ental  aspect  of  the  wall.  Into 
the  right  auricle  venous  blood  is  poured  tlirough  the  postcaval 
pracava  and  the  VV.  cardiaca. 

§  860.  Aurioula  dniftra,  aur.  sin. — ^The  left  or  pulmonary  auri- 
cle (Fig.  91,  92,  93,  95,  96,  99,  100).— Like  the  right,  the  left  auricle 
presents  a  sintis  and  an  appendix.  Purified  blood  is  brought  to 
it  by  the  VV.  ptUmonales. 

§  861.  Basis. — ^The  base  of  either  ventricle  or  of  the  entire  ven- 
tricular poijtion  of  the  heart 

§  862.  Oapillariad  polxnonales — The  capillaries  of  the  lungs. — 
In  Fig.  92,  these  are  diagrammatically  represented  by  three  subdi- 
visions of  the  single  A.  pvlnumalis.  In  reality  they  are  exceedingly 
numerous  and  minute. 

§  863.  Oapillariao  systemicaB — ^The  systemic  capillaries. — The 
exceedingly  numerous  and  minute  subdivisions  of  the  branches  of 
the  aorta  are  represented  in  Fig.  91  by  three. 

§  864.  Ohordad  tendineaB,  chd.  tnd. — ^The  tendinous  cords  con- 
nected with  the  free  borders  of  the  auricuLo-tentricuLar  valves  on 
both  sides  (Fig.  92,  93,  94  A). — These  cords  are  very  strong  and 
inelastic.  Their  other  ends  are  connected  with  the  apices  of  the 
oolumncB  carnecB^  and  they  serve  to  prevent  the  free  borders  of  the 
bicuspid  and  tricuspid  valves  from  being  forced  back  into  the  auri- 
cles at  the  time  of  the  ventricular  systole. 

§  865.  Ck>luxnn8B  cameaB,  dm.  car. — The  fleshy  columns  of  the 
ventricles  (Fig.  91,  93,  94,  97,  98).— Tliere  are  two  large  columns 
in  the  left  ventricle  and  a  variable  number  of  smaller  ones  in  the 
right.  Consisting  of  muscle  like  the  ventricular  walls  themselves, 
these  columns  are  supposed  to  contract  and  thus  keep  the  chordce 
tendine€B  from  becoming  lax  at  the  ventricular  systole. 

§  866.  OonuB  arteriosus  {dxt\  con.  art— The  arterial  cone  or 
bulb  from  which  springs  the  A.  pulmonalis  (Fig.  91,  92,  94,  100). — 


Tills  is  a  conical  prolongation  of  the  base  of  the  right  ventricle  at  its 
left  corner,  and  is  continued  into  the  A.  pulmonalis.  In  a  heart  of 
average  size  its  length  ia  about  1  cm.  Since  there  is  no  correspond- 
ing prolongation  of  the  left  ventricle,  tlie  semilunar  valves  of  the 
aorta  are  upon  a  "lower"  level  than  those  of  the  A.  pulmonalis, 
i.  e.,  they  are  nearer  the  apes  of  the  ventricle  (Pig-  94).  The 
ental  surface  of  the  conns  is  smooth. 

§  867.  Ductus  arteriosus  (az.),  del.  art.  (Fig.  931. — By  an  over- 
siglit,  this  very  significant  remnant  of  an  important  fcetaJ  atmcture 
ia  not  represented  upon  any  of  the  figures  of  actual  preparations. 
It  is  slight  and  easUy  overlooks  in  even  a  somewhat  careful  exani- 
inatJon  of  the  parts.  We  have  never  observed  any  depression  cor- 
responding with  its  attaclmient  to  tlie  A,  pvZmonaliSy  and  in  the 
aorta  the  depression  is  usually  very  indistinct.  The  ductus  begins 
at  the  cephalic  side  of  the  A.  pulmonalis,  jnst  centrad  of  its  bifurca^ 
tion,  and  extends  very  obliquely  along  the  slight  interval  between 
the  artery  and  the  aorta,  to  become  attached  to  the  latter  a  little 
peripherad  of  the  origin  of  the  A.  subclavia  sinistra 'an^L  some- 
what at  the  ventral  as  weU  as  caudal  aide  of  the  vessel. 

§  868.  PoBsa  ovalis  {az.\  Fs.  ov. — The  oval  depression  upon  the 
right  side  of  the  septum  auriculare  (Fig.  91).— This  is  not  dis- 
tinctly represented  ujion  any  of  tlie  figm-es  of  actual  preparations. 
It  is  most  easily  seen  after  tlie  lateral  wall  of  each  auricle  has  "been 
removed  and  the  septum  is  lield  between  the  eye  and  the  light.  At 
about  the  middle  of  the  septum  there  will  appear  a  thinner  area, 
bounded  cephalad  and  ventrad  by  a  more  or  less  distinct  thicken- 
ing. Tlie  thin  portion  is  usually  oval,  and  measures  about  5x2.5 
mm.  In  the  kitten  before  birth,  the  thin  area  is  more  or  less  com- 
pletely absent,  so  that  the  two  anricles  communicate,  and  the  blood 
from  tlie  postcava  passes  through  the  orifice,  the  F^i.  ovale,  intfl  the 
left  ventricle.  Respecting  the  significance  of  the  fossa  ovalis  and  its 
appeai-ance  in  the  human  heart,  see  the  works  cited  and  also  Quain, 
A,  II,  799-803,  and  Dalton,  A,  699. 

On  the  left  side  of  the  septum,  the  area  corresponding  with  the 
position  of  the  Fx.  ovalis  is  sometimes  quite  smooth,  but  more  often 
presents  {as  in  Prep.  300,  Museum  of  Cornell  University)  a  crescentic 
elevation  at  its  dorsal  sidf. 

§  869.  Hemicardia  dextra — The  right  side  or  portion  of  the 
heart. — Since  the  entire  organ  is  called  Iteart  or  cardia,  it  is  logi- 
cally incorrect  to  speak  of  the  two  sides  as  the  right  heart  and  the 
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left  heart  The  tenn  Jiemicardia  is  analogous  with  the  words  hemi- 
^phere^  Tiemipteroriy  etc.  The  left  auricle  and  ventricle  constitute 
tAiB  hemioardia  sinistra. 

Hemiseptnm  aurioulare  and  hemiseptum  ventrioulare. — Not 
r^nly  ideally,  as  in  Pig.  92,  but  actually  may  the  interventricular 
septum  be  divided  so  that  a  portion  remains  as  the  mesal  wall  of 
^ther  ventricle.  Strictly  speaking,  each  of  these  parts  is  not  a  sep- 
^um^  but  a  hemiseptum^  but  practically  the  latter  term  need  seldom 
"be  employed. 

§  870.  Orifioium  aurioulo-ventrioulare  dextrum,  orf.  aur.-vnt 
^ixt. — ^The  right  auriculo-ventricular  orifice  (Fig.  92,  93,  96,  97,  99). 

This  is  the  slightly  constricted  communication  between  the  right 

auricle  and  ventricle.    It  is  guarded  by  the  tricuspid  valves. 

The  similar  orifice  between  the  left  auricle  and  ventricle  is 
guarded  by  the  bicuspid  valves. 

§  871.  Poftoava  {az.\pcv. — ^The  posterior  or  caudal  vena  cava 
or  F.  cava  ivferim  s.  ascendens  (Fig.  91,  92,  95,  101,  §  955).— This 
large  vein  enters  the  right  auricular  sinus  on  its  dorsal  aspect  near 
^fthe  ventricle.    Respecting  the  name,  see  §  886. 

§  872.  PraBoava  (aj.),  prcv. — ^The  anterior  or  cephalic  vena  cava 
or  F.  cava  superior  s.  descendens  (Fig.  91,  92,  93,  95,  101,  §  919). 
— ^This  opens  into  the  right  auricular  sinus  at  its  cephalic  aspect, 
Just  dorsad  of  the  arch  of  the  A.  pvlmonalis. 

§  873.  Septum  aurioulare  {az.\  spt.  aur. — The  partition  be- 
tween the  right  and  left  auricles  (Fig.  93,  95,  96,  99).— This  is  hardly 
i;hicker  than  the  lateral  auricular  wall  and  is  very  thin  at  the  fossa 
orxdis.  In  Fig.  93,  what  is  named  septum  embraces  also  tlie  mass 
of  connective  tissue  between  the  aorta  and  the  bifurcation  of  the 
septum  proper  as  seen  in  Fig.  96.  The  septum  is  really  between 
only  those  larger  portions  of  the  auricles  known  as  the  sinuses. 

§  874.  Septum  ventrioulare  {az,)^  spt.  wi/.— The  partition  be- 
tween the  right  and  left  ventricles  (Fig.  93,  97,  98). — The  septum  is 
about  as  thick  as  the  lateral  wall  of  tlie  left  ventricle. 

§  875.  Sinus  (auricul«B  dextrae),  sn.  avr.  dxt — The  sinus  or 
larger  and  more  dorsal  portion  of  the  right  auricle  (Fig.  91-96). — 
Its  walls  are  smoother  within  than  those  of  the  appendix.  Into  it 
open  Wie  postcava^  theprcecava  and  the  V.  cardia^a. 

§  876.  Sinus  (auriculae  sinistrse),  sn.  aur.  sin. — The  left  auricu- 
lar aiiuis  (Fig.  91,  92,  93,  95,  96).— The  larger  and  more  dorsally 
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placed  portion  of  the  left  auricle.    Entad  its  walls  are  Bmoothi^i^^: 
than  those  of  the  appendix,  and  into  it  open  the  W.  prilnumale9. 

§  877.   Sinus  coronalis  s.  oardiacus,  sn.  cor.  s.  crd. — ^The  sini:^^ 
of  the  coronary  vein. — ^This  is  not  distinctly  shown  in  any  of  thii 
figures.     Its  position  is  indicated  on  Fig.  91  by  the  abbreviatic^ 
V.  crd.    Both  the  sinus  and  the  semilunar  valve  at  its  opening  in 
the  auricle  are  readily  found  by  examining  the  dorso-caudal  an, 
of  the  auricle  close  to  the  septum.    Into  the  sinus  open  not  only  t 
principal  V.  cardiaca^  but  one  or  two  smaller  ones. 

§  878.   Sinus  ValsalvaB,  sn.  Vols. — One  of  the  six  sinuses 
Valsalva  (Fig.  92,  94,  96).— There  are  three  of  these  at  the  moo. 
of  the  aorta  and  that  of  the  A.  pvJmoTiaUs.    Each  sinus  may 
described  as  an  enlargement  of  the  base  of  the  vessel  occupying^ 
little  less  than  one  third  of  its  circumference.    Each  is  jyartly  co 
ered  by  a  semilunar  valve  (§  882),  and  is  thus  open  peripherad  l> 
closed  centrad  or  toward  the  ventricle.    As  in  man,  they  may 
designated  as  approximately  dorsal,  dextral  and  sinistral  in 
aorta,  and  ventral^  dextral  and  sinistral  in  the  pulmonary  arte 
From  the  right  and  left  aortic  sinuses  arise  the  two  AA.  cardioL 
or  "coronary"  arteries. 

§  879.  Trabecula  tenuis. — This  name  is  applied,  provisionally 
to  a  slender  and  apparently  fibrous  filament  which,  in  the  prepa 
tion  from  which  Fig.  98  was  taken,  spans  the  right  ventricle  near  i  "Ms 
apex.     Its  septal  end  springs  from  an  independent  little  muscul^i^r 
elevation  ;  its  lateral  end  is  attached  to  the  base  of  a  columna  ca  zjk- 
nea.     In  Fig.  98  it  is  represented  much  too  large ;  it  is  really  hardl  jy 
thicker  than  a  spider's  thread.     Can  it  be  the  insignificant  rep 
sentative  of  the  "moderator  band"  of  Ruminants  (RoUeston, 
25-35)  ? 

§  880.  Tuberculum  Iioweri— The  tubercle  of  Lower. — This  an.<J 
the  Eustachian  valve,  both  of  which  have  been  described  in  conne^^:- 
tion  with  i\\e  fossa  ovalis  of  some  Mammals,  we  have  not  yet  deto^x- 
mined  the  distinct  presence  of  in  the  cat.  According  to  Hyi-^ 
(A,  290),  the  former  rarely  if  ever  appears  in  the  human  heart. 

§  881.   Valva  bicuspis,  vlv.  hie. — One  of  the  two  bicuspid    <dt 
mitral  valves  (Fig.  92,  93,  96,  97,  99). — As  in  man,  one  of  these  wide 
valves  is  at  the  left  or  lateral  side  of  the  auriculo-ventricular  orifice, 
and  the  other  is  toward  the  septum,  thus  also  overhanging  tlie 
entrance  to  the  aorta. 
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§  882.  Valva  ■emilnnaiig,  vlv.  slmr.— One  of  the  six  semilunar 
or  sigmoid  valves  (Pig.  92,  94,  96,  100). — The  mouths  or  bases  of 
the  aorta  and  A.  pvlmonalis  are  guarded  each  by  three  of  these 
valves.  Their  free  borders  are  nearly  even,  and  naturaUy  look 
peripherad.  Idke  the  sinuses  of  Valsalca^  which  they  partly  cover, 
the  three  aortic  valves  are  approximately  dorsal,  dextral  and  sinis- 
isti^l  respectively,  while  those  of  the  ptUmonary  artery  are  approx- 
imately ventral,  dextral  and  sinistral. 

§  883.  Valva  Thebedi  {a2.\  vlv.  7%6.— The  valve  of  Thebesius.— 
This  name  has  been  applied  to  the  semilunar  valve  at  the  entrance 
of  the  F.  cardiaca  through  the  sinus  coronariu^  into  the  right 
auricle  (Quain,  A,  11,  246).    It  is  easily  seen  in  the  cat. 

§  884.  Valva  triouspis,  vlv.  trc, — One  of  the  three  tricuspid 
valves  (Fig.  92,  93,  94,  96,  97,  99).— As  in  man,  one  of  these  right 
auriculo-ventricular  valves  is  nearer  the  septum,  while  the  other  two 
are,  approximately  and  relatively,  dorsal  and  ventral.  There  is 
considerable  variation  in  their  form.  Usually  the  free  border  is  quite 
irregular,  but  in  the  preparation  from  which  Fig.  94  was  taken, 
the  free  border  is  even  and  the  chordse  tendinese  are  attached  at  the 
lateral  edges. 

§  886.  Vena  azygof  {az.\  V.  az. — Tlie  azygous  vein  (Fig.  91,  99, 
101,  §  920). — ^This  vein  opens  into  the  prcecava  about  1  cm.  peripherad 
of  its  junction  with  the  right  auricle. 

§  886.  Vena  cava  {az.),  V.  cv. — The  adjective  cava  is  applied  to 
either  of  the  two  great  veins  through  which  the  impure  blood  is 
brought  from  the  organs  in  general  to  tlie  right  auricle.  It  is  more 
commonly  employed  for  the  longer  and  larger  of  the  two,  which 
traverses  the  abdomen  and  penetrates  the  diaphragm.  By  Owen 
(A)  the  two  are  designated  as  the  postcaval  and  prcecaval  veins. 
The  vessels  are  so  large,  so  important  and  so  often  mentioned,  that 
we  have  ventured  to  omit  the  vena  and  to  designate  them  as  simply 
pracava  and  postcava.  In  the  diagram  (Fig.  92)  the  single  Vena 
cava  represents  both  prcBcava  and  postcava, 

§  887.  Vena  cardiaca,  V.  crd. — One  of  two  or  more  cardiax:  or 
coTcmary  veins  (Fig.  91,  92).— The  blood  which  has  traversed  the 
tissues  of  the  heart  itself  is  returned  to  the  right  auricle  by  one 
large  and  one  or  more  smaller  veins,  all  of  which  open  into  a  small 
sinus  {sn.  coronalis),  which  has  been  described  above  (§  877). 

§  888.  Ven»  pulmonales — ^The  pulmonary  veins  (Fig.  91,  92). — 
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Near  the  left  auricle  these  form  three  wholly  distinct  groups  of  two 
each,  which  from  their  position  may  be  called  deootral^  Hnistral  and 
intermediate  or  dorsal. 

Disregarding  the  smaller  subdivisions,  some  of  which  are  not 
represented  in  the  figures,  each  group  consists  of  two  trunks  which 
open  into  the  auricle  by  a  common  sinus  of  varying  depth. 

The  intermediate  and  the  sinistral  sinus  are  indistinctly  seen  in 
Fig.  95  at  the  ends  of  the  lines  drawn  from  the  abbreviation  V  F., 
but  the  separate  orifices  of  the  veins  do  not  appear.  The  dextral 
sinus  could  not  be  shown  in  the  same  figure,  but  its  position  is 
indicated  approximately  by  the  s  of  the  word  septum. 

When  traced  to  the  lungs,  it  is  found  that  the  dextral  and  «n- 
isiral  groups  come  Irom  the  rigM  and  Irft  lungs  respectively,  but 
that  of  the  two  large  constituente  of  the  intermediaie^  the  one  nearer 
the  right  comes  from  the  lung  of  that  side,  and  the  other  from  the 
left. 

In  man,  there  are  usually  two  pulmonary  veins  on  each  side, 
opening  independently  into  the  auricle. 

§  889.  Ventrioulus  dexter,  imt,  dxt — The  right  or  pulmonary 
ventricle  (Fig.  91,  92,  93,  94,  97,  98,  99).— This  is  not  only,  as  its 
name  implies,  relatively  dextral  in  position,  but  also,  in  the  natural 
attitude  of  the  organ,  somewhat  more  ventral  than  the  left  ventricle. 
Its  walls  are  markedly  thinner  than  those  of  the  left,  and  its  cavity 
does  not  so  nearly  reach  the  apex  of  the  organ.  Tlie  ental  surface 
of  its  walls  presents  numerous  elevations  and  depressions.  In  addi- 
tion  to  the  columncB  carnece  and  the  trahecula  tenuis^  there  are 
many  muscular  trabecule  passing  obliquely  from  one  part  of  the 
wall  to  another,  forming  a  sort  of  coarse  network.  The  sinistro- 
cephalic  corner  of  the  ventricle  is  devoid  of  reticulations,  and  is 
prolonged  as  the  conus  arteriosus  (§  866). 

§  890.  Ventrioulus  sinister,  duL  sin. — The  left  or  systemic  ven- 
tricle (Fig.  91,  92,  93,  94,  97,  98,  99).— This  is  not  only  sinistral, 
but  also,  relatively,  somewhat  more  dorsal  in  position  in  the  natu- 
ral attitude  of  the  heart.  Its  lateral  walls  are  2-3  times  as  thick  as 
those  of  the  right  ventricle,  and  its  cavity  reaches  more  nearly  to 
the  apex  of  the  organ.  In  the  contracted  state  of  the  heart,  the  left 
ventricle  occupies  the  more  space  on  account  of  the  greater  thick- 
ness of  the  walls  (Fig.  93)  ;  but  the  thinner  walls  of  the  right  yield  _j 
more  to  the  pressure  of  an  injection,  and  its  cavity  generally  appears  ,^ 
more  capacious  (Fig.  91,  97,  98).    It  presents  two  large  columDS^^ 
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carnes  and  some  other  slight  Irregularities,  bat  not  the  reticuIatioDs 
which  exist  in  the  right  rentricle.  The  aorta  springs  &om  the  base 
of  the  ventricle  close  to  the  septum. 


Fin  U4— A  LoNacTTDiKAL  StaumsT  or 
TDE  Heart,  sHOWtNa  thk  Hioht  Sinib 
OF  Valbalva  and  Cardiac   Abtert; 


g  S01.  ExpUiutioa  of  Fig.  93. — Lnngltuilinal,  ilcitro-BluiBtrttl  eccllon  of  tlie  entire 
heart,  aeeo  Trom  the  ventral  (lurrare. 

Prrparation. — TUs  waa  the  heart  or  a  Tt-ry  large  male  (cantrated)  mt.  n  gift  rmm 
Henn.  Mel-in  A  Badger  of  Bneion.  Mnis.  Fmm  thf  Mme  cat  were  tnkrn  lUe  scapula 
and  humeri,  riba  and  rerlehrff  shown  in  Fig.  43-M,  50,  S6-T1. 

The  heart  was  not  Injected  or  prepared  in  an;  e]>ecial  way.  cxfeptlnK  hardening  in 
■iRohol  apoo  cotton.  Hence  the  cavities  an>  small  and  the  auricres  cnmiKatod,  Whrn 
hard,  it  waa  divided  bj  a  longitDdinal  deitro-sinislral  incision  wiili  a  large  shar|>  scali>el. 
The  dnraal  part  ta  here  repreaenteil ;  the  ventral  part  is  a  little  the  thicker. 

Tbo  apecial  ob}ect  of  the  preparation  In  to  exhibit  the  reUiivr'  jioskions  nnd  nonncctlnns 
of  the  tour  great  cavities  with  the  auriculo  ventrimlar  valves.  In  addition,  there  are 
•hown,  (A)  the  entrance  of  the  pr<rf<rii,  which  bus  been  lorgiludlnallv  divided  ;  (B)  the 
point  of  entrance  or  mouth  of  the  poilnira.  as  a  dark  s|>ol  at  (he  beirinning  nf  the  word ; 
(C)  the  a«rfi«Mtd  pulmonary  artery  (.^.  p/itt.) ;  both  are  tnuuected,  tbo  former  juat  at  the 
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place  of  origin  of  the  A-braehie-cephiUKa  ;  (D)  tlie  tight  and  left  airdiae  arteriea  Imbedded 
iu  thofiit  nt  tile  Udh  of  jusctidn  of  tbp  auricles  And  ventricles  :  (E)  the  part  marked  »eptiim 
auncuiarum  is  not  trulj  part  of  the  septum,  but  the  thick  tisaue  ventrad  of  it  as  seen  in 
Fig.  »6. 

g  892.  Fig.  94 — Preparation. — This  reprcsenta  nearly  the  deitro.ventrsl  fourth  of 
thti  heart,  but  the  two  plaoes  of  louicicudiiial  section  arc  not  quite  at  ri^ht  nngli^s  n'ilh 
each  other,  and  the  preparation  is  so  placed  that  both  am  foreshortenid. 

The  special  object  is  to  sbotv  the  dextral  wall  of  the  ceiitral  piut  of  the  aort-i.  with  the 
dextral  liiiui  Val«alvi»  and  thi^  mouth  of  the  corres[ioiiditig  A.  eardiiira.  Thia  latter  is 
seen  to  be  bo  high  up  that  it  would  uut  be  covered  bj  the  V.  »cniilunan»  evea  when  fuJI^ 
eitended  (§  850). 

At  the  left  are  seen  the  cavity  of  the  eonv-i  arttrioaua,  with  a  viftj  small  piece  of  the 
A.  piilmonniu,  and  one  of  the  sfmiluiiaT  vilret,  wliich  is  decadedlj  upon  s  higher  (more 
cephulic)  level  than  those  of  the  aorta  (g  Sflfll. 

It  will  be  undarstooi!  that  the  communication  between  the  right  ventricle  and  the  conua 
ia  Iwiilod  the  aeplvm  renlricalan. 


Pig.  95.— Tranbettion 


Caiii>ai.  Aspect  ;    v  l.R, 


,  Fig.  Q5-98 — General  Description  and  Mode  of  Preparation.— These  four 
figures  ropreeent  transections  of  tlie  same  heart  through  the  auricle*  (Fig.  95,  W)  and 
through  the  ventrkies  (Fig,  WT,  98),  and  as  vieweil  from  the  tavdat  (Fig.  95,  9T>  or  the 
apliaiie  (Fig.  9fl,  98)  aspect  The  heart  had  been  distended  and  hardened  with  alcohol 
i2),  and  was  then  transected  with  the  large  scalpel  at  two  levels. 

In  comparing  the  figoree  as  representing  continuous  parts  of  the  same  organ,  Fig.  97  is 
to  be  imagined  inverted  upon  Fig,  08,  the  inversion  iMjing  from  left  to  right ;  then  Fig.  98  is 
to  be  placed  ujion  Pig.  97  without  inversion,  and  Pig,  95,  inverted  as  before,  upon  Fig.  96. 
The  entire  heart  will  then. .in  the  mind,  he  ss  if  viewed  from  the  base  with  the  tfntrnt 
atpert  tmpard  the  ofiaerrer,  sothat  the  ri(;ht  anil  left  sides  are  Inverted  as  compared  iviih  his. 

%  894.  Fig.  95— The  rnleriorof  the  Auricles  froni  the  Caudal  Aspect.— The  figure 
illustrates  the  eitent  of  thp  tfpf'im  avrir^ilin;  and  the  fact  that  the  nvrifiilar  timura 
appear  upon  the  dorsal  aspect,  while  on  the  ventral  there  are  to  be  seen  only  the  allien- 
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4ietM  projecting  on  either  dde  of  the  wirta  Knd  pnJinoiiBiy  artery.  Or  theee  two  venela, 
the  former  is  Ken  to  be  nearly  In  line  with  the  auricular  aeptum.  while  tbe  latter,  at  tbli 
IflTel,  la  Teutro-alDiatiad  of  it.  The  middle  of  the  lenph  of  the  leplum  anriettlara  ahould 
have  been  thinDed  to  indicate  tbe  podtion  of  the  foua  moIU  (g  868).  In  the  left  auricle 
tbe  two  eniii  of  the  line  which  ia  Intermpted  by  the  abbisTiatioD  W.  point  reepvctivelr 
to  the  pndtioDB  of  the  dextral  and  ainiatral  liDDaea  of  the  pulmonary  teint  (g  888| ;  the 
thltd  or  iniermtdiaU  dnoa  la  overhung  bj  the  auricular  aeptum,  and  Its  poaitioD  ia  Indi- 
cated approilmatel;  by  the  «  of  tbe  word  ttptum.  A  Ultle  of  tlie  complMe  wall  of  the 
postcava  lemaina,  bat  tbe  pUoa  of  attachment  of  the  prscava  ia  Indicated  only  by  an 
onahaded  am. 

§  900.   Fig.  96— The  Anridea  and  Anricnlo-Tentricnlar  OriAcei  ■een  bom  the 


Fia.  H.— TRAHaicnoiT  or  the  Auiucles,  Ckpmalic  Asect; 


(1.11. 


Cephalic  Aspect.— In  addition  to  the  CantarM  in  common  with  Fig.  95,  ihia  figoro  illus- 
tratt«  the  following  pointa  : — 

(A)  The  relative  poritinna  of  the  three  amulunar  ralui  of  thp  pulmonary  arirry, 
namely,  Tentral,  dertral  and  slnlatTal. 

(B)  The  fact  that  the  aortic  vahtt  are  upon  a  lower  tmore  caudal)  Ifvul  than  the  pal- 
monarv.  the  former,  Indeed,  not  diatlnctly  appearing  udIobb  the  preparation  la  ao  held  nx 
to  admit  tbe  lifthl  directly  into  the  vnwcl  (g  800), 

The  a uriculo- ventricular  valvea  are  not  eepecially  well  nlmtrn.  bitt  the  form  of  tbe  twn 
unshaded  areas  Indicate,  approiimately,  the  fact  that  of  the  two  bKUtpide*  t%  881),  one  Is 
lateral  and  the  other  wptof.  while  of  the  three  trie<t*piilr$  i^  nS4),  one  Is  Mptiit  and  (be 
otbem  rMpPCtively  doTml  and  rentral  (more  ntrirtly  dorao-lateral  and  vcntro  Interall. 

In  the  right  auricle,  the  word  «inui  designntea  the  gcnfral  cavity  of  the  aaricle  anlde 
from  the  appendii ;  but  in  tbe  comer,  and  pointed  at  by  the  words  n'ntu  and  tejitiim.  Is 
the  location  of  tbe  small  unna  of  the  eanliae  tHtu  (g  887). 

%  896.  Fig.  97.  — The  Ventricular  Cavities,  from  the  Cephalic  Aspect.— In  this 
and  rig.  S8,  the  mort  striking  features  are  (A)  tbe  greater  tlilckouas  of  the  lateral  wall  of 
tbe  left  ventricle.  In  relation  to  Its  office  of  propelling  tbe  blood  over  all  parta  of  the  body, 
and  (B)  the  larger  siae  of  tbe  cavity  of  the  right.  Tbe  diScrenee  of  size  ia  Brtifleial,  and 
doe  to  the  leas  realstanoe  offtred  by  the  thinner  wall  to  the  prreaure  of  the  injected  alcohol. 

In  tbe  left  ventricle  ia  aeen  the  cut  end  of  one  of  tbe  culumnn  camee,  atill  attached  to 


tlin  Iftifivl  bicaspid  *slve  bf  Ita  chordta  tendineiF.     In  tlie  rigbt,  the  Biufaw  ■(}jiio«iit  lo 
llie  place  of  exit  oT  tho  pulmonftiy  krtorjr  i>  eeva  to  be  naoother  tluui  in  otber  puti    . 


"««  carneM 
Fio.  88,— Traxsection  op  the  Vkstricles.  Cbfhai.ic  Aspbct;    x1&| 

g  NT    Fig.  98— The  Ent&I  Aspect  of  the  Apices  of  the  two  Ventricles.— 
tloa  to  |-oiniB  in  common  with  Fig.  9T,  this  Sgare  well  diaplafs  ihe  very  nnmoKHUifl 
latio'i'i  nnJ  (rn6«T(/{F  of  the  riglit  ventricle,  nnJ  especinlly  the  presotipe  of  t.  very  t 
flbmna  linnit,  proTislonallir  named  trnbeeut/i  taiaU,  whisb  (wonecla  the  septum  1 
Mertl  imJI  (|  8Tfl). 

DISSEmOS  OF  THE  TIEABT. 

§  8!)8.   After  tlie  carefal  insp-'ction  of  the  organ  as  a  whole 

the  Btmly  and  comparison  of  the  varions  sections  repreeentK 

Fig.  03-98  (or  at  least  of  the  fienres  if  such  prpjiarntions  1 

bet'u  made),  the  heart  should  be  dissected  as  follows  : — 
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Lurtniments  and  MateriaLi. — Sharp  Cbarriere  scalpel ;  coarse 
or  niedinm  curved  scissors ;  silver  probe,  syringotome  or  dull 
tracer ;  15  per  cent,  glycerin ;  a  heart,  the  larger  the  better,  with  the 
pericardium  removed.  The  dissection  may  be  done  upon  a  fresh 
specimen  or  upon  one  simply  hardened  in  alcohol ;  it  is  easier, 
however,  if  the  oigan  has  been  distended  and  hardened  with  alco- 
hol (§  842). 

§  899.  Aorlcnla  daztra. — Pinch  up  with  the  forceps  a  bit  of  the 
lateral  wall  of  the  right  auricle,  for  example,  just  dorsad  of  the 
appendix,  and  remove  it  with  the  scissors.  Introduce  the  probe 
and  ascertain  the  points  of  emergence  of  the  ^o^fcat>a  and  prcBcava. 
With  the  scissors,  remove  the  entire  lateral  wall,  including  that  of 
the  appendix,  but  leave  the  attachments  of  the  cavse. 

Note  (A)  the  smoothness  of  the  ental  surface  of  the  sinus  as  com- 
X>ared  with  the  fretwork  in  the  appendix ;  (B)  close  to  the  auriculo- 
ventricular  farrow,  just  caudad  of  the  postcava,  the  orifice  of  the 
^inus  coTOTudis  (§  877),  guarded  by  the  vaUa  Thebesii  (§  883). 

§  900.  Ventrioului  dexter.— Pass  the  probe  tlirougli  the  or(/i- 
cium  aurictUo-ventriciUare  into  the  right  ventricle,  noting  that  no 
obstruction  is  offered  by  the  tricuspid  valves.  Ascertain  by  prob- 
ing the  limit  of  the  ventricular  cavity,  and  with  the  scalpel  make  a 
V-shaped  flap  having  its  base  at  the  base  of  the  ventricle  and 
including  the  entire  lateral  wall. 

Turn  this  flap  toward  the  auricle  and  note  :  (A)  the  two  or  three 
columruB  camect ;  (B)  the  smaller  trabeculcR^  both  fleshy  and  ten- 
dinous ;  (O)  the  chordae  tendinece  passing  from  the  columns  or 
directly  iVom  the  ventricular  wall  to  the  borders  of  the  three  valvar 
tricuspides  ;  (D)  that  two  of  these  valves  (dorsal  and  ventral)  will 
be  moved  by  the  lifting  of  the  flap;  the  third  (septal)  is  applied 
closely  to  the  septum,  and  its  chord©  are  very  short,  arising  either 
from  the  septum  directly  or  from  very  slight  elevations. 

§  901.  Ck>nui  arteriosus  and  A.  pulmonalis. — Pass  the  probe 
sinistro-cephalad  through  the  conns  into  the  artery.  Then  introduce 
a  scissors  blade  in  the  same  direction  and  slit  both  up  along  the  most 
prominent  part  of  the  convexity.  On  divaricating  the  sides,  it  will 
be  found  that  the  incision  has  either  divided  the  ventral  semilunar 
valve  or  gone  between  it  and  the  dextral.  Note  (A)  the  three  valves  ; 
(B)  the  corresponding  sirmses  of  Valsalva ;  (O)  the  bifurcation  of 
the  A.  ptUriumalis  into  right  and  left  branches  to  the  corresponding 

lungs. 

22 
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Ventricnliui  dniiter. — ^It  is  easier  to  defer  the  ezaiiuiiati0Q  of 
the  left  auricle  until  after  the  simpler  ventricle  has  been  opened. 

With  the  8cali)el,  make  a  longitudinal  incision  through  the 
lateral  wall  about  midway  of  the  width  of  the  ventricle.  This  will 
permit  a  view  of  the  cavity  without  injuring  the  massive  columns 
earner  which  will  generally  appear  one  at  either  side.  Then  make 
a  transverse  incision  at  right  angles  with  the  basal  end  of  the  first, 
making  sure  that  it  is  on  the  ventricular  side  of  the  furrow  between 
the  auricle  and  the  ventricle.  With  the  scali)el,  remove  the  enclosed 
angles  of  the  wall  on  either  side  so  as  to  exx)ose  the  cavity  as  much 
as  desirable.  Note  that  one  of  the  wide  bicuspid  voltes  is  applied 
against  the  septum  so  as  to  conceal  the  orifice  of  the  aorta. 

§  902.  Aorta. — Pass  the  scissors  blade  behind  the  septal  bicuspii 
valve  into  the  aorta  and  slit  it  up.    The  incision  will  probably  cnl 
through  one  of  the  three  semiluruir  valves.    Note  (A)  the  position  of^^^f 
these  valves,  dorsal^  dextral  and  sinistral ;  (B)  the  correspond!] 
sinuses  of  Valsalva  ;  (C)  the  orifices  of  the  right  and  left  can 
arteries  from  the  dextral  and  sinistral  sinuses. 

Farther  peripherad,  note  (A)  the  origins  of  the  brachiO'^xphalimS^c 
and  left  svbclavian  arteries  ;  (B)  in  some  cases,  at  the  opposite  sid»  Je 
of  the  aorta  from  those  vessels,  a  slight  depression  indicating  th**  je 
place  of  attachment  of  the  ductus  arteriosus. 

%  903.  Auricula  sinistra. — Returning  to  the  left  ventricle,  j^  >< 
the  probe  into  the  left  auricle  and  ascertain  the  points  of  attact=3- 
ment  of  the  pulmonary  veins  nearest  the  appendix.  Then  inl 
duce  a  scissors  blade  and  divide  the  parts  from  the  ventricle  jus 


dorsad  of  the  appendix,  carefully  avoiding  the  veins  just  mentione^3. 
Slit  up  the  appendix  to  its  tip.    Then  with  the  probe,  seek  ouz^t 
the  orifices  of  the  three  groups  of  pulmonary  veins  as  represents— ^ 
in  Fig.  91.     Cut  along  the  auriculo- ventricular  furrow  so  as  to  pe-i»- 
mit  a  better  view  of  the  cavity.      Note  the  more  or  less  mark^^ 
crescentic  fold  which  indicates  the  dorsal  margin  of  ihe fossa  ovalm^^. 
Hold  the  septum  between  the  eye  and  the  light  and  note  its  thL^x)- 
ness  at  that  place.    Examine  the  right  side  of  the  septum  for  tISie 
fossa  and  the  left  for  the  crescentic  fold  (§  868). 

FBOZEX  SECTIONS  OF  THE  THORAX. 

§  904.  FljGTures  99  and  100  represent  respectively  the  caudal  and  cephalic  aspects  oft 
frozen  transection  of  the  thorax,  the  thickness  of  the  section  being  a  trifle  over  1  cm.  Tbe 
manner  of  preparation  has  been  described  in  g  824. 
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Theee  two  fignras  inaj  be  oompared  with  Fig.  101,  103, 107  and  100  in  the  present 
irork,  and  with  Plates  IV  and  V  of  Dwigbfa  <*  FrooEen  SectiooB  of  a  Child  "  (B) 

g  M6.   Lerel  of  the  Sections. — So  fiur  as  we  can  judge  by  comparison  with  dissections 
and  bj  the  collatioQ  of  these  with  the  other  sections  of  the  same  cat,  tbe  centmra  of  the 
7th  thoracic  Teitebra  appears  in  Fig.  90,  and  that  of  the  6tb  in  Fig.  100,  the  intervertebral 
ATthron  being  indaded  in  the  thickness  of  the  section.    The  section  includes  tbe  hi  furcation 
€^  Uu  trachea,  which  appears  as  a  mesal  tube  in  Fig.  100,  into  the  two  bronchi  which 
mppear  in  Fig.  90  ;  since  plane  soriaces  only  are  shown,  the  ridge  at  the  place  of  bifurca- 
tion does  not  appear  in  Fig.  100.    Between  the  oesophagus  and  the  vertebra  in  Fig.  100 
fltppemr  the  transections  of  the  MM,  longtu  eoUi;  bat  these  terminate  in  the  thickness  of 
^be  section,  and  in  Fig.  99  the  Vena  azygoe  is  seen  to  be  Joined  by  ^efirtt  intercaetal  tein, 

g  908.  The  Heart.-»From  the  fact  that  the  heart  was  injected  with  plaster,  while  the 
lungs  were  not  iijeeted  at  all,  the  former  occupies  a  disproportionally  large  space.  The 
xmataral  obliquity  of  the  organ  also  interferes  with  the  ready  appreciation  of  the  relations 
of  tbe  parts  which  appear  in  the  two  figures. 

In  Fig.  99,  the  right  and  left  correspond  with  those  of  the  observer,  while  they  are 
Terersed  in  Fig.  100.  In  the  former,  the  vein  presented  includes  a  combination  of  the  spe- 
cial features  which  have  been  observed  in  the  longitudinal  section  (Fig.  93)  and  the  tran- 
sections (Fig.  96, 97).  The  non-injection  of  the  left  auricle  accounts  for  the  relatively 
lATg^r  slae  of  the  right  in  Fig.  99,  and  for  the  non-appearance  of  the  left  in  Fig.  100. 

In  Fig.  100«  not  only  are  the  right  and  left  parts  reversed  in  position  with  respect  to 
Xlio  observer,  but  the  appearances  are  less  readily  comparable  with  what  are  shown  in  the 
other  figures  of  the  heart.  The  right  auricle  is  divided  near  the  point  of  entrance  of  the 
jprvseaoa,  but  the  non-injected  left  auricle  just  escaped  ;  its  cephalic  end  might  fairly  have 
Ixen  placed  in  the  vacant  area  just  sinistrad  of  (dextnid  of  on  the  figure)  the  word  A.  pul- 
w^onalie. 

%  907.  Plenra  (g  80fi).— In  both  figures  the  lines  representing  the  i)leura  are  made  dis- 
proportionally heavy  to  fiicilitate  their  recognition. 

The  pleura  is  seen  to  form  a  continuous  line  upon  the  ental  aspect  of  the  thoracic  pari- 
etes,  to  be  leHeeted  off  at  each  side  of  the  vertebral  centrum  upon  the  adjacent  structures, 
and  then  to  follow  the  oontour  of  the  lung  to  the  heart,  where  it  forms  the  ectal  lamina  of 
XhB  pericardium.  At  the  ventrimeson  it  Lb  reflected  again  upon  the  parietes.  Hence,  like 
the  peritoneum  (g  725),  each  pleura  is  a  doeed  toe  with  continuous  walls,  and  the  visa^ra 
^rhich  appear  to  be  within  its  cavity  are  really  outside  and  in  contact  only  with  its  ectal 


§  906.  Mediastinnm. — ^The  irregular  space  between  the  vertebra  and  the  pericardium, 
id  bounded  on  the  sides  by  the  undulating  line  of  pleura  as  it  approaches  the  roots  of  the 
long^.  Is  the  mediadinum.  Within  it  are  the  (reophague  and  tracAea,  the  aorta  and  other 
gfsselt  and  nerves. 

%  909.  Septum  mediastinale. — At  the  ventrimeson  the  right  and  left  pleural  reflec- 
tions are  in  contact,  and  form  an  apparently  single  membrane  between  the  two  cavities, 
^which,  as  may  be  demonstrated  very  easily  by  experiment,  are  thus  entirely  disconnected. 
In  Fig.  99,  the  mediastinal  septum  so  formed  is  very  short,  but  in  Fig.  100.  the  pericardium 
is  at  some  distance  ttom  the  sternum  and  the  septum  is  correspondingly  extensive. 

In  man  (Quain,  A,  II,  Fig.  163;  Dwight,  B.  PI.  IV),  these  two  reflected  layers  of  pleura 
do  not  meet  at  the  level  of  the  heart,  and  the  small  space  between  them  is  calltKi  the 
tgnterior  mediasHntim,  For  comparison  with  man,  therefore,  the  single  mediastinum  of 
the  cat  should  be  called  d(n'»al  or  poderior. 

%  910.  Pericardinm. — Like  the  pleura,  the  pericardium  is  represented  upon  the  6gures 
\3fj  nnnatorally  heavy  lines.    In  Fig.  99,  near  the  ventrimeson,  it  is  seen  to  consist  of  two 


I  lam 


Itttninip  ombniFing  a  deposit  of  fat  {ndept  ptriMntii).    On  Imth  G^ree  tbe  ertiJ  t 

Iw  traced  to  the  nirt  of  the  lung  on  cither  ride,  wb^rt-  it  is  reflected  to  form  tlw    "^l* 
Cfml  I'leuni  of  those  orgkos,  and  to  the  ventilmeaon,  where  it  is  reflected  tt  the  fp^'  ** 
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Fia.  100.— Fboskn  TBASSEcnOH  op  tue  Tuokaz,  Cepiiai.io  Abfbct  ;  x  1.9. 

udiattinide  to  beooine  eonUouoiu  nith  the  psiietal  pleura.  Tbe  ental  lamtna  Is  rctflccted 
D  form  the  proper  nrons  cohering  of  tbe  heart.  At  the  dorsal  points  of  junction  of  tbe 
iro  UratiUB  are  the  pkranie  ntrta. 

The  Mtmai  arterie$  and  t«i'i(  appear  dono-latend  of  the  meaostemeber.  The  Telua 
le  BMMd  of  the  uteriea  (g  021). 

%  Oil.  Hervea,  etc — The  t]/mpathie  trunk*  {N.  tytnpathiev*)  appear  juit  Tentrad  of 
he  heads  of  tbe  ribe  in  YKg.  96,  and  in  cainspondliig  places  in  Fife.  100. 
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The  vcigi  (N.  vagui)  lie  ventro-laterad  of  the  oesophagos  and  dorsad  of  the  roots  of  the 
lungs.  The  phrenics  {N.  phrenicus)  lie  just  ventrad  of  the  roots  of  the  lungs,  and  at  the 
point  of  union  of  the  octal  and  ental  lamina  of  the  pericardium.  The  reeurrerU  laryn- 
geal nerves  do  not  appear  at  these  levels. 

The  ductus  thoraeieus  is  represented  by  a  circle  Just  dorsad  of  the  aorta ;  its  walls  are 
much  thinner  than  here  indicated,  and  are  collapsed  when  the  tube  is  empty.  See  Fig. 
108,  where,  however,  at  this  level,  the  dnct  is  doubla 


BLOOD  VESSELS  OP  THE  TRUNK. 

§  912.  Special  Instruments  and  Material. — Arthrotome ;  scalpel ;  fine  and  coarse 
scissors  and  forceps ;  tracer ;  nippers ;  injecting  apparatus  and  material  (g§  180,  886). 

Arteries,  References.— Quain,  A,  I,  343 ;  Gray,  A,  75 ;  Cuvier,  A,  VI,  100 ;  Gegen- 
baur  (Lankester),  A,  686  ;  Hyrtl,  A,  643 ;  Bernard,  A,  244 ;  Milne  Edwards,  A,  ILL  611 : 
Leyh,  A,  666  ;  Owen,  A,  III,  632 ;  Cbauveau,  A,  646  ;  Chauveau  (Fleming),  A,  515 ;  Onrlt, 
A,  556 ;  Straus-Durckheim,  B,  II,  183. 

Veins,  References. — Qnain.  A,  I.  348 ;  Gray,  A,  664  ;  Cuvier,  A,  VI,  226 ;  Oegenbanr 
(Lankester),  A,  689 :  Hyrtl,  A,  713 ;  Bernard,  A,  244 :  Milne-Edwards^  A,  III,  570  ;  Leyh, 
A,  626 ;  Owen,  A,  III,  649  ;  Chauveau,  A,  636 ;  Chauveau  (Fleming),  A,  596 ;  Gurit,  A,  6i56. 

§  913.  Preparation. — Inject  the  right  V.  jugvZaris  eocterna  with 
fine  blue  mass  (§§  366  and  1450),  and  either  the  femoral  artery  or 
the  abdominal  aorta  with  thm  plaster  (§§  345,  352,  363). 

See  especially  §  596  (10)  for  the  method  of  dissecting  vessels  and 
nerves.  Vessels  when  uninjected  may  be  distinguished  from  nerves 
or  bundles  of  connective  tissue  by  cutting  a  slit  in  them  and  demon- 
strating their  tubular  character  with  the  tracer. 


Table  of  the  Systemic  Veins  of  the  Trunk,  and  the  Portal  Veins 

(Pig.  101,  103,  107). 

The  Table  of  Veins  is  like  that  of  the  Arteries  (g  016),  inasmuch  as  the  larger  trunks 
are  placed  first.  It  should  be  remembered,  however,  that  the  larger  trunks  are  formed  by 
the  smaller  ones  instead  of  dividing  to  give  rise  to  the  smaller  ones,  as  with  the  arteries 
(8  819). 

§  914.     THORAX    AND    NECK. 

W.  cardiacae  (Fi<r.  91,  §  887). 

stemalis  (g  023). 


/^  oin.  J  ^-  azygoB  (§  020). 

Praecava  (§  919) jy      •"*   .   ^  .  _^ 

f  V.  vertebralis  (S  923). 
Vena  brachio-cephalica  (§  922).   |  V.  subclavia  (§  924). 
(The  two  brachio-cephalic  veins  \  .  (  Y-  jugularis  interna. 


form  the  Praecava). 


V.  jugolaris  externa  (§  925). .   \  V.  saprascapalarift. 

v.  raoiialiR. 
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PMtcara  (g  MS). 


Vena  ports  (S  968) 


%  015.    ABDOBiEN. 

'  V.  phrenlca  (§  VX^ 
VV.  hepatice  (g  957). 
V.  adreno-lnmlMais  (g  058). 

V.  renmliB  (g  050) V.  spennatica  sinistra. 

V.  ilio-lombaliB  (g  061). 

V.  iliaca  communi.  (§  902).  |  %'  ^^  ^^^ 


'  V.  mesenterica  saperior  (%  040). 

V.  meseDterica  inferior  (^050). 

V.  gaatro-aplenica  (g  051). 

V.  pancreatioo-dnodenalis  (§  058). 

V.  gastro-epiploica  (§  054). 
.  V.  ooronaria  ventriculi  (g  054). 


Table  of  the  Syftemio  Arteriei  of  the  Trunk  and  Arm 

(Pig.  101,  102, 105,  107). 

A  brace  placed  after  an  artery  includes  the  branches  of  that  artery. 


g  016.    THORAX  AND  ARM. 


f  AA  cardiacs  (g  856). 
A.  bnushiocephalica  (g  927). 


Aorta  thoradca  (g  926). 


it 


A.  mediastinalis  (g  927). 
carotidea  sinistra  (g  927). 
carotidea  dextra  (g  927). 

A.  vertebralis  (g  984). 

A  ooetalis  saperior  (g  986). 

A.stemalis(g985).|^,^ 

^  Axis  thyroideos  (g  987). 

A  A.  intercostales  (10  pairs),  (g  929). 
A.  bronchialls  (2),  (g  980). 
A.  oesopbama  (2-4),  (g  981). 
AA.  lumbales  (8  pairs),  (g  982). 


A.  subclaTia  sinistra  (g  930).  ^ 


A.  tubcUvia  dextra  (g  988>    (Continuation  of  the  f  ^'  ^^^}^3J^iR  qmn 
ImieMo-cephaiica  afto   the  origin  of  the  right  \  ^  ^^"f.  »To^[  ^^  ^^' 


r-itvU*  J   ^^  CUOUIJ1B  superior 
"fi^'^M  A.  8ternalis(g985). 

t  Axis  thyroideos  (g  987). 


A.  axillaris  (g  988).     (Gontinoation  of  either  A. 
•abclavia  peripherad  of  the  first  rib.) 


A.  brachialis  (§  948).    (Gontinaation  of  the  Axillaris 
peripherad  of  the  origin  of  the  common  trunlL  of  < 
the  drcomflex  and  sabecapolar.) 


A. 


(g  044X    (Ckmtinoation  of  the  Brachialis 


A  thoracica  anterior  (g  980). 
A.  thoracica  longa  (g  940). 
A.  circumflexa  posterior  (g  041)  et 
subscapuUris  (Fig.  102.  §  942). 

'  A.  circumflexa  anterior  (g  943,  A\ 
A.  profunda  superior  (g  948,  B). 
A.  nutriens  (g  945,  C). 
A.  anastomotica  magna  (g  948,  D). 

A.  radialis  recurrens  (g  944.  A). 
A.  ulnaris  recurrens  (^944,  B). 


•J^Sr"/l     ki    ^""^^  .     Tolic 'r  «r»cumuz.  .  ^   i„teroBeeus  posterior  (^  944.  C). 
i]itheaatebimchiam;seealsog945.) ]   j,   interosseus  interior  (g  944,  D). 

ulnaris  (g  945). 


U: 
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§917.    ABDOMEN. 


Aorta  abdominalis 
a2.(§9«5).   (Con- 
tinuation of  the  * 
thoracic  aorta, 
Fig.  101.) 


A.  coeliaca,  ai, 
(§966) 


A.  hepatica 
(§966,B).  ^ 


'  AA.  hepatioB 
A.  cystica. 

A.    gastro- 
dtu>denaliB. 


A.  pjlorica. 

A.  pancreatioo-da- 

odenalis. 
A.  prastro-epiploica 

dextia. 


A.  coronaria  vontricuU  (8  966,  D). 
AA.  ventriculi  dorsales  (§  966,  E). 

A.    splenica    j  AA.  gastrics  et  pancreatice. 
(§  966^  F).    \  A.  gastro-epiploica  deztra. 


perior,  az,  (§  969) 


A.  phrenica  (§§  966,  A,  968,  B). 
r  A.  colica  media  (§  967,  B>. 

A.  mesenterial  .«■  !  )i^^^^'t^''i^'^'''^'^^'^^ '^^ 

A.  ileo-caecalis  (§  967,  D). 
Rami  intestini  tenuis  (§  967,  E). 

A.  adrenalis  (§  968,  A). 

A.  phrenica  (§§  968,  B,  966,  A). 

A.  adrenalis. 
A.  ureterica. 


1 


A.    adreno-lombalis  j 
(§970)     \ 

A.  renali8(§969)...   ] 

A.  spermatica  (§  970). 

A.   meaenterica  in-  j  A  colica  sinistra, 
ferior,  az,  (§  971).   \  A.  hiemorrhoidalis  superior. 

A.  ilio-lumbalis  (§  972). 
AA.  lumbales  (§  974). 
A.  iliaca  externa  (§  973,  A). 
A.  iliaca  interna  (§  973,  B). 
A.  sacra  media  (§  978,  C). 


Preparation— Fig.  101.— A  lean  cat  was  killed  with  chloroform, 
and  the  femoral  artery  and  vein  were  injected  with  red  and  blue 
plaster  respectively  ( §§  362-362).  The  V.  jugularis  externa  was  then 
injected  cephalad  with  blue  gelatin  (§  366\  After  an  hour  the  ventral 
wall  of  the  entire  trunk  was  removed,  together  with  all  the  viscera, 
except  the  heart,  kidneys  and  urocystis,  and  enough  of  the  dia- 
phragm to  expose  the  vessels.  The  liver  was  cut  away  within 
about  1  cm.  of  the  postcava.  All  the  organs  were  then  freed  from 
fat  and  connective  tissue  with  the  fine  forceps,  tracer  and  scissors. 
It  was  necessary  to  proceed  with  great  care,  especially  in  separating 
the  ureter,  the  spermatic  vessels  and  the  vessels  into  which  the 
aorta  divides. 

The  urocyst  was  turned  caudad  so  as  to  expose  its  dorsal  surface. 

Fig.  101,  A  and  B,  required  no  special  preparation,  as  they  are 
simply  enlarged  diagrams  of  the  aorta  and  postcava  with  their 
branches. 


THE    BLOOD     VESSELS. 


Fio.  101.;— GcmRAL  VuEw  or  thk  Blood  VEBseLs ;  x  .8.    A.  Obioih  or  thb  Postcata. 
B.  Tkbuhation  op  the  Abdokikal  Aorta. 


AifATOlSICAt.    TECBTfOLOGT. 

Description  of  Fig.  loi. — A.  V.  ttm.,  A.  V.  remoriiles — Femoral  artery  uid  vein. 

A.  hypogastrica — The  liy])ogBBtric  or  Huperior  vesical  artery,  A.  epigastrica — The  deep 
or  loferior  epiguairic  nrter;.  A.  il.  ext.,  A.  iliaca  externa — TLe  exLeraal  iliac  arterv. 
A.  V.  il,-lumb,,  A.  V.  ilio-lumbales — The  Uio-lutnbar  artery  and  vein.  A.  m.  i.,  A.  me- 
senterica  inferior,  02. — Tlie  inferior  meeenleric  artery.  A.  aprm.,  A.  spermatica— The 
Bpermallc  artery.  Aorta,  m.  A.  renalis — 'ITie  ronul  artery.  A.  in.  s.,  A.  ntesenterica 
superior,  oe.— The  superior  meaunteric  artery.  A.  ctBliaca,  az. — The  ciEliac  artery  or 
cccliac  axis.  A.  brcph,,  A.  brachio-cephalica,  at. — The  brschio-cephalic  or  ianominate 
arl«ry.  A.  subci.,  A.  subclavia — The  aubclavian  artery.  A.  strn,,  A.  stemalis — The 
sternal  or  internal  mauimHry  artery.  A.  carotidea — The  cnnitiil  artery,  Adm.,  Adrenale 
— The  udrenaJ  or  eupmreoal  body,  Au.  dext.,  Auricula  dextra — The  right  auricle  of 
the  heart.  Cardia,  «/.— The  hi'art,  Dphrg.,  Diaphragma.  nr.— The  diapbra^Tn.  Gl. 
sbmx.,  Glandula  submaxillaris— Tbo  aiibmaxillary  salivary  gland,  Gl.  lym.,  Glan- 
dula  lymphatica — A  lymphatic  gland  or  pair  of  glnndajuat  cephalwl  of  the  Bubiuasillaty. 
Lmx.,  Larynx,  az.  M.  dgst.,  M,  digastricus — Dijiastric  muBcle.  Preecava,  az. — 
The  snperior  or  descending  vuna  cava.  Ren — The  kidneyB  Thyr.,  Corpus  thyroi* 
deum— The  thyroid  body ;  the  two  are  connected  In  man.  Urocystis,  ar. — The  urinary 
bladder.  Urethra,  az. — The  canal  leading  fnim  the  nrocyatiB  to  the  exterior.  Ureter 
—The  canal  conveying  urine  from  the  kidney  to  the  bladder;  eoe  Fig.  85.  Sli.  V. 
sprm.,  V.  spermatica— The  spermatic  vein.  V.  m.,  V.  renalis.  VV,  hepaticx  (10-18), 
ai. — Hepntic  veins.  V.  az.,  V.  azygos,  az. — The  azygous  vein.  V.  strn.,  V,  ster- 
nalis — The  aiemnl  or  internal  mammary  vein.  V.  sbclv.,  V.  subclavia— The  sub- 
claviaji  vein.  V.  brcph.,  V.  brachio-cephalica — The  brachiocephalic  or  inaominaie 
Tein.  V.  jgl.  int.,  V.  jugularis  interna — The  intemBl  jugular  vein.  V.  jgl.  exl.,  V, 
jugularis  externa— The  eiternel  jngalar  vein.  V,  jgl.  ant.,  V.  jugularis  anterior. 
V.  trns.,  V.  transversa — A  large  vein  connecting  the  t 
meson.  Vagus  and  Symp. — Thuvag^a  and  sympathic 
canal  conveying  the  Hi.'men  from  the  testis. 

Description  of  Fig.  lOI,  A,  B.— A.  sacra  med.,  A.  sacra  media,  ni.- The  median 
sacral  artery.  A.  il.  ext.,  A.  iliaca  externa.  A.  il.  int.,  A.  iliaca  interna.  A.  hy- 
pogastrica— The  hypogastric  or  superior  vemrol  artery.  A.  epg.,  A,  epigastrica  — 
The  internal  or  inferior  epigastric  artery.  Aorta,  m,  A.  il.-lumb.,  A.  ilio-lumbalis 
— The  Iliolumbar  artery.  Postcava,  ai, — Tlie  ascending  or  inferior  vena  cava,  V.  il. 
ezt.,  V.  iliaca  externa— The  eiicmal  ilinc  vein.  V.  il.  int.,  V.  iliaca  interna— The 
internal  iliac  vein.    V.  il.-lumb.,  V.  ilio-lumbalis — The  ilio-lumluj  vein.     V.  il.  com. 


Fig.  lO-i— Preparation.— Tin?  abdominal  aorta  of  an  adnlt  cat 
was  injected  with  i-ed  piaster  {§  352).  After  an  hoiir  the  vessels 
were  carefully  isolated  in  the  thorax  and  in  the  right  arm  to  tlip 
middle  of  the  antebrachium.  This  was  done  by  removing  muscles, 
connective  and  other  tisanes  with  tlie  scalpel,  tracer,  scissors  and 
fine  forceps.  The  pericardium  was  then  removed,  and  the  proper 
cardiac  arteries  (AA.  cardiacffi)  were  isolated  for  1-2  cm.  Finally, 
the  auricles  and  part  of  the  ventricles  were  cut  away,  commencing 
peripberad  and  following  the  aorta.  After  the  aorta  with  its  semi- 
lunar valves  was  isolated,  the  entire,  preparation  was  soaked  in 
Wickerebeiraer's  fluid  l§  300)  for  a  day  and  then  allowed  to 


M 


Ke.  loa,— Thk  Aokta,  with  its  Main 
BsANCHBB  IN  THE  Thorax  akd  Biort 
Abm  ;  Ventral  View;  xl.  A.  Okiois 
or  THE  Carotid  Arteries  ;  k  i.  B,  C. 
Tbinb  with  Valtkb  ;  Quaia,  A.  U,  ITt 


The  "WickerBheimer's  fluid  prevents  the  brittleness  that  is  bo  objec- 
tionabli?  in  plaster  injected  vessels  tliat  are  dried. 

B  and  C— Preparation. — B.  A  segment  of  the  V.  Juffulcris 
externa  about  5  cm.  long  was  slit  lengthwise  and  placed  in  water, 
and  the  valves  floated  up  by  blowing  into  the  little  pocketa  with  a 
blow-pipe, 

C,  The  external  jngidar  or  femoral  vein  was  injected  pcripherad 
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with  plaster,  and  after  the  plaster  was  moderately  hard,  a  hemi- 
section  of  the  vessel  was  made  and  the  plaster  removed. 

Explanation  of  Fig.  X02. — Areas  aorticus,  az. — ^The  arch  of  the  aorta.  A.  brqilL« 
A.  brachio-cephalica,  at. — ^The  brachio^epbalic  or  InDominate  artery.  A.  crd.  dezt., 
A*  cardiaca  deztra — The  right  cardiac  or  coronary  artery.  A.  crd.  sin.,  A.  cardiaca 
sinistra — The  left  cardiac  or  coronary  artery.  A.  mdst.,  A.  mediastinalis,  oe. — The 
mediastinal  artery.  A.  sbdv.  dezt.,  A.  subclavia  deztra — The  right  sabclavian  artery, 
a  continuation  of  the  brachio-cephalica.  A.  carotidea  sin.  (sinistra) — ^The  left  carotid 
artery  arislDg  from  the  brachio-cephalica  ;  see  A.  A.  yertebralis — The  vertebral  artery. 
This  arises  ftom.  the  subclavian.  A.  cstl.  (costalis)  superior — The  superior  costal  artery. 
A.  stm.,  A.  sternalis — ^The  sternal  or  interual  mammary  artery.  A.  axillaris — The 
axillary  artery.  A.  thr.  ant.,  A.  thoracica  anterior — The  anterior  thoracic  artery. 
A.  thr.  (thoracica)  longa — The  long  thoracic  artery.  A.  subscapularis — ^The  subscap- 
ular  artery.  A.  circumflexa — The  circumflex  artery ;  a  common  trunk  arising  from  the 
axillary  bifurcates  to  form  this  and  the  preceding  aitcry ;  in  man  they  arise  separately 
from  the  axillary.  A.  brachialis — The  brachial  artery.  A.  radialis — The  radial  artery. 
A.  ulnaris — The  ulnar  artery.  A.  interos.,  A.  interosseus — The  interosseos  artery. 
Costa  (1>— The  first  rib  in  cross  section.  Fm.  eptrch.,  Foramen  epitrochleare.  VI. 
semilunares — The  semilunar  valves  at  the  beginning  of  the  aorta  ;  they  are  closed. 

Explanation  of  Fig.  X02,  A. — Aorta,  az,  A.  brcph.,  A.  brachio-cephalica,  at. — 
The  brachio-cephalic  artery.  A.  sbd.,  AA.  subdaviae — The  subclavian  arteries.  A.  c 
dext.,  A.  carotidea  dextra.    A«  c.  sin.,  A.  carotidea  sinistra. 

The  carotids  may  arise  separately  from  the  brachio-cephalica  as  shown  in  Fig.  102,  or 
less  frequently  they  may  arise  by  the  bifurcation  of  a  single  trunk  which  is  given  off  from 
the  brachio-cephalica  (Fig.  102,  A),  This  common  trunk  is  called  by  Owen  (A,  III,  535), 
the  hicarotid,  and  by  Milne-Eklwards  (A,  III,  524),  carotide  primitive.  It  is  stated  by  the 
latter  that  this  is  the  normal  condition  in  the  cat,  lion,  dog,  etc. 

Fig.  102,  B. — Vein  slit  lengthwise  and  spread  out  to  show  two  pairs  of  valves. 

Fig.  102,  C. — Hemisection  of  a  vein  with  closed  valves. 

In  both  B  and  C  the  central  end  is  uppermost.  C  shows  how  the  two  valves  pre- 
vent the  flow  of  blood  or  injecting  mass  toward  the  periphery.  Sometimes  but  a  single 
valve  exists,  in  which  case  the  action  is  less  efficient. 

§  918.  Posture  and  Exposure  for  the  Thoracic  Vessels. — Place 
the  cat  dorsicumbent,  with  the  arms  stretched  laterad  and  fastened 
with  cords  to  the  loops  in  the  edge  of  the  tray  (Fig.  76.  If  the  dis- 
section is  to  be  long  continued,  the  caudal  half  of  the  body  may  be 
removed  (§  234). 

Commence  on  the  right  side,  and  continue  the  incision  made  in 
exposing  the  V.  jugularis  for  injection  (§  913)  to  a  point  opposite 
the  base  of  the  xiphisternum,  carrymg  the  incision  2  cm.  to  the 
right  of  the  ventrimeson ;  then,  with  the  arthrotome,  cut  througli 
the  stemo- mastoid  and  pectoral  muscles  (Fig.  72),  along  a  line  about 
2  cm.  to  the  right  of  the  ventrimeson  and  parallel  with  it    Cut 
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the  thoracic  wall  on  the  4ght  side  at  the  junction  of  the  ribs  and 
their  cartilages,  and  then  across  the  meson  (Fig.  76,  §  825) ;  do  this 
with  either  the  arthrotome  or  bone  scissors.  Then  cut  with  nippers 
the  right  ribs  about  2  cm.  from  their  heads.  Turn  the  sternum  to 
the  left  and  the  wall  of  the  thorax  to  the  right.  This  will  expose 
the  heart,  right  lung,  prsecava,  the  abdominal  part  of  the  i)ost(^ya, 
the  right  carotid  and  sternal  arteries,  and  the  axillary  vessels  and 
nerves  (Pig.  101,  105). 

VEINS  OF  THE  THORAX    (See  Table,    §  914) 

W.  cardiac8B  8.  ooronariaB  (see  §  887). 

§  919.  FrsBcava,  (wr.,  and  its  branches  (Pig.  101).— The  prsecava 
is  the  prominent  vessel  extending  from  a  point  opposite  the  first  ^ 
rib  to  the  cephalic  part  of  the  right  auricle  of  the  heart.     It  is 
noticeable  just  at  the  right  of  the  meson. 

§  920.  V.  azygof,  az.  (Pig.  99,  101,  107,  V.  az.).— This  enters  the 
prsecava  just  cephalad  of  the  root  of  the  right  lung.  Grasp  the  right 
lung  and  turn  it  toward  the  left,  and  with  the  tracer  follow  the 
V.  azygos  i)eripherad.  At  regular  intervals  branches  from  the 
intercostal  sx)aces  enter  it.  Those  entering  it  near  its  termination 
are  large,  as  they  represent  the  trunk  formed  by  the  union  of  two 
or  more  intercostal  veins.  Opposite  the  10th  rib  the  vein  becomes 
mesal  in  position,  and  is  dorsad  of  the  aorta  (Fig.  107,  V.  az.).  The 
V.  azygos  can  not  be  traced  caudad  of  the  diaphragm. 

§  921.  V.  itenalifl  (Fig.  101,  V.  stm.,  99,  100).— About  opposite 
the  3d  rib  the  sternal  veins  enter  the  prsecava  as  a  single  trunk,  but 
on  the  sternum  there  are  two  veins,  one  on  each  side  just  mesad 
of  the  corresponding  artery. 

§  922.  ▼.  bracfaio-oephalica  8.  innominata  (Pig.  101,  103,  107, 
V.  brcph.). — If  the  thymus  body  is  present,  separate  it  from  the 
prsecava.  About  opposite  the  1st  rib  the  prsecava  will  be  seen  to 
be  formed  by  the  union  of  two  nearly  equal  branches,  the  W.  bra- 
chiO'CephcUiccB.    Carefully  isolate  the  right  one. 

§  923.  V.  vertebralii. — Very  near  the  Ist  rib  this  large  branch 
enters  the  dorsal  side  of  the  brachio-cephalica.  It  comes  from  the 
brain  through  the  vertebrarterial  canal  in  connection  with  the  ver- 
tebral artery  (Pig.  104,  A.  vrt.). 

§  924.  V.  fubolavia  (Pig.  101 ).  —Just  beyond  the  entrance  of 
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the  V.  vertebralis  the  V.  brachio-cephoMca  is  formed  by  the  union 
of  two  nearly  equal  branches,  the  subclavian  vein  and  the  escternal 
jugvlar.  The  V.  subclavia  may  be  traced  to  the  arm.  Later, 
in  studying  the  arteries  of  the  arm,  it  will  be  found  to  follow  them 
very  closely. 

§  925.  V.  jugularlB  externa  (Pig.  87,  101, 103,  A).— This  large 
vein  comes  from  the  head  and  face.  In  the  neck  it  is  covered  only 
by  the  skin  and  cutaneous  muscle.  Opposite  the  cephalic  j)art  of 
the  larynx  there  is  a  very  large  branch  connecting  the  jugulars  of 
the  two  sides  (Pig.  101,  F.  trns.). 

The  external  jugular  receives  the  internal  jugular  (Pig.  101,  V. 
jgl.  int.),  the  combined  trunk  of  the  subcutaneous  vein  of  the  arm 
and  the  V.  subscapularis.  This  trunk  is  shown  in  Fig.  101  just 
cephalad  of  the  abbreviation  Y.  jgl.  int. 

VeiTiS  of  the  Abdomen^  see  §§  946-964. 

ARTERIES  OP  THE  THORAX  AND  ARM.    (See  Table,  §  916.) 

§  926.  Aorta  thoracica,  o^r.  (Pig.  91,  99,  100,  101,  102, 103, 107). 
— The  aorta  is  the  single  great  artery  arising  from  the  left  ventricle 
of  the  heart.  Through  it  and  its  branches,  every  part  of  the  body 
is  supplied  with  pure  blood.  To  expose  it,  remove  the  pericardium 
from  the  ventral  wall  of  the  heart,  also  the  praecava,  the  septum 
mediastinale,  and  the  thjonus  body  if  that  is  pre^nt.  The  aorta 
curves  sharply  to  the  left  (Pig.  102),  thus  making  the  arcus  aarti- 
cus.  The  branches  of  the  thoracic  aorta  are  as  follows,  commencing 
centrad : — 

AA.  cardiacaB  s.  coronariad  (see  §  856). 

§  927.  A.  brachio-cephalica  s.  innominata,  a^.  (Pig,  101,  102, 
103, 107). — This  arises  from  the  convexity  of  the  aortic  arch  and 
passes  almost  directly  cephalad.  Very  near  its  origin  it  gives  rise 
to  the  A,  Toediastinalis^  which  passes  ventrad,  then  to  the  A.  cor 
rotidea  sinistra  (Pig.  101,  102,  102,  A,  103,  A,  C,  and  107),  and 
the  A.  carotidea  dextra.  Sometimes  the  two*  carotids  arise  as  a 
single  trunk  (Pig.  102,  A).  After  the  origin  of  the  carotids,  the 
A.  brachio-cephalica  is  continued  as  the  A.  subclavia  dextra  (§  933). 

§  928.  A.  subclavia  sinistra  (Pig.  101,  A.  sbclv.,  102,  103,  A. 
sbclv.  sin.,  107,  A.  s.).— Por  the  branches  of  the  A.  subclavia,  see 
§§  934-945  and  the  Table  (§  916). 
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%  929.  AA.  intercosUles  (10  pain),  (Fig.  103,  A  A.  coetales).— The  intercostAl  arteries 
are  given  off  from  the  doraa]  side  of  the  aorta.  Each  passes  to  an  intercostal  space  and 
diyides  into  three  branches.  One  of  these  passes  ventrad  along  the  caudal  margin  of  the 
cephalic  of  the  two  ribs  between  which  it  extends  (Fig.  108) ;  another  goes  to  the  deep 
muscles  of  the  \m6k,  and  the  third  enters  the  spinal  canal  through  the  intervertebral 
foramen ;  see  g  484. 

g  990.  A.  bronchialis. — Tbe  arteries  (2)  to  the  longs  arise  either  from  the  aorta  itself, 
abont  opposite  the  root  of  the  long,  or  fhmi  the  4th  intercostal  arteries.  They  accompany 
the  bronchi  to  the  longs. 

§  981.  AA.  oesophageal  (2-4),  (Fig.  107,  A.  obs.). — These  are  all  small  branches  and 
may  sometimes  arise  from  the  interoostals  instead  of  tlie  aorta. 

g  982.  AA.  lumbales  (2-8  pairs). — On  acooont  of  the  great  caudal  projection  of  the 
diaphragm,  2-8  pairs  of  the  lombar  arteries  are  given  off  bj  the  thoracic  aorta.  Rarely 
also  the  A.  ecdiaea  arises  in  the  thorax  (g  966). 

§  933.  A.  euboUvU  dextra  (Fig.  102,  A.  sbclv.  dext.).— This  is 
a  continnation  of  the  A.  hrachuhcephalica  i)eripherad  of  the  origin 
of  the  right  carotid.  Tear  away  carefully  any  connective  tissue  cov- 
ering it  as  far  peripherad  as  the  ectal  margin  of  the  first  rib.  Note 
the  large  nerve  covering  its  ventral  face.  This  is  the  vagus  (Fig. 
107  and  108 ;  the  recurrent  laryngeal  branch  may  be  seen  winding 
around  to  its  dorsal  side  (Fig.  108,  N.  1.  r.). 

BrAKCHES  or  THE  A.   SUBCLAYIA. 

§  934.  A.  vertebralifl. — This,  the  first  branch,  arises  from  the 
cephalic  surface  of  the  subclavian  and  passes  dorso-cephalad  to 
enter  the  vertebrarterial  canal.  It  passes  through  this  to  the  brain 
(Fig.  102,  103,  A.  vert.,  104,  A.  vrt.).  In  Fig.  104,  the  dorsal  wall 
of  the  vertebrarterial  canal  is  removed  and  the  artery  shows 
throughout  nearly  its  whole  extent. 

§  936.  A.  stemalifl  s.  mammaria  interna  (Fig.  101,  A.  stm., 
102,  A.  stm.,  1 03, 107). — ^This  arises  from  the  ventral  surface  of  the 
A.  suhclarria  nearly  opposite  the  origin  of  the  A.  vertebralis.  It 
passes  ventrad  and  reaches  the  sternum  opposite  the  2d  mesoster- 
neber  (Fig.  49).  It  sends  two  or  three  small  branches  cephalad, 
then  extends  caudad  along  the  sternum,  and,  as  stated  above,  is 
laterad  of  the  sternal  vein.  Branches  of  this  artery  anastomose 
with  the  intercostal  arteries  (§  929),  with  the  phrenic  on  the  dia- 
phragm, and  with  the  epigastric  on  the  abdomen  (Fig.  101).  The 
left  sternal  also  usually  supplies  the  A,  pericardiaca  to  the  peri- 
cardium. 

§  936.  A.  intercoftalifl  superior  (Fig.  102,  A.  cstl.  superior).— 
Just  as  the  subclavian  crosses  the  first  rib,  this  artery  arises  from 
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ite  dOTsal  snrfoce.  It  extends  only  3-8  mm.  before  dividing  into 
two  tranks.  One  extends  caadad  on  the  ental  wall  of  the  thorax, 
snpplies  the  Ist  and  2d  intercostal  spaces,  and  then  paasea  between 
the  lat  and  2d  ribs  to  be  dietributed  to  the  deep  muscles  of  the  back. 
It  may  be  followed  by  tearing  away  the  muscles  with  the  tracer. 
Its  final  distribution  can  best  be  foLLowed  after  the  removal  of  the 
scapula.  The  other  branch  passes  cephalad  nearly  parallel  with 
the  A.  vertebralis,  and  reaches  the  dorsal  side  of  ^e  great  nerve 
tronka  of  the  brachial  plexns  (Fig.  107).  It  is  distributed  to  the 
M.  serratus  magnus  (§  664).  After  the  section  of  the  brachial  ves- 
sels and  nerves  and  the  lati^ridnction  of  the  scapula,  it  may  be  very 
easily  traced. 

§  037.  Axis  thyroideus  (Fig.  106,  A.  spscp.) — Just  laterad  of 
the  1st  rib,  this  trunk  takes  its  origin.    It  passes  laterad  along  the 
ental  snrbce  of  the  clavo-trapezius  muscle,  sending  two  or  three 
branches  cephalad,  the  most  important  one  being  to  the  longux  colii 
muscle.     The  part  extending  laterad  is  called  the  A.  svprascapu- 
laris.    The  A.  suprascapular  is  supplies  the  clavicular  end  of  the 
M.  clavO'trapezius  and  the  latoral  surface  of  the  supra spinattis. 
Its  principal  branch,  however,  accompanies  the  suprascapular  nerve 
between  tlje  supraspinatus  and  subscapularis  muscles  and  enters 
the  suprascapular  fossa  about  opposite  the  base  of  the  acromion. 
In  the  supraspinous  fossa  it  divides  into  two  branches,  one  being         — 
distributed  to  the  muscles  in  the  supraspinous  fossa,  while  the        .. 
other  passes  through  the  incisura  Tnagna  (P^g.  45)  and  is  distributed       j 
to  the  stnictares  in  the  i/ifraspinous  fossa  (Fig.  43).     The  scalpel      _ai 
as  well  as  tlie  tracer  should  be  used  in  tracing  tliis  vessel. 

§  938.  A.  axillariB  (Fig.  105,  A.  axl.). — This  is  the  continnaUon  .mth 
of  the  A.  s-ubclatia  laterad  of  tlie  Ist  rib.  It  is  very  intimately  ^^*- 
associat*^  with  the  axillary  veins  and  nerves. 

§  939.  A.  thoracica  anterior  (Fig.  102  and  105,  A.  thr.  ant,)- 

This  is  the  first  branch  fumislied  by  the  A.  axillaris.    It  arises  from  M-ma 
the  ventral  surface  of  the  axillary  and  passes  vritli  the  nerve  of  the-^^  e 

same  name  (Fig.  105)  ventrad  to  the  pectoral  muscles.     If  the  pecto ■^> 

rals  were  divided  at  the  proper  level,  this  artery  would  remain  wiihMrM^ 
the  arm. 

§  940.  A.  thoracica  longa  (Fig.  102  and  105,  A.  thr.  longa). 

It  arises  at  about  the  same  level  as  the  preceding  (§  939)  and  pauwiiL-  ii  ^ 
nearly  caudad,  sending  several  small  branches  to  the  pectorals,  bn^'-f 
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is  distributed  principally  to  the  ental  surface  of  the  JT.  latissi- 
miLS  (§  635). 

§  941.  A,  oironmflexa  (Fig.  102,  106,  A.  crcm).— After  the  A. 
thoracica  longa  has  been  traced,  cut  through  the  pectoral  mass  and 
the  M.  epUrochlearis  (§  681)  along  the  caudal  edge  of  the  M.  biceps ^ 
that  is,  nearly  paraUel  with  the  humerus.  Turn  the  muscles  aside, 
<and  there  wiU  be  exix>8ed  the  vessels  and  nerves  c^  the  brachium. 
About  opposite  the  trochin  (Pig.  45,  B)  the  axillary  artery  will  be 
found  to  divide  into  two  slightly  unequal  parts  (Fig.  102,  105).  The 
larger  of  these,  the  hrcLchial  artery,  continues  along  the  arm  ;  the 
other,  the  common  trunk  of  the  circwmfiex  and  siibscapvZar  arteries, 
3)roceeds  toward  the  surgical  neck  of  the  humerus  for  about  1  cm., 
-when  it  divides  into  the  branches  just  named. 

The  circv/mflex  passes  between  the  subscapularis  and  teres  mus- 
cles in  company  with  the  circumflex  nerve  (Fig.  106) ;  it  winds  dor- 
sally  around  the  surgical  neck  of  the  humerus  and  is  distributed  to 
the  triceps  muscles,  and  its  terminal  branches  pass  to  the  ental 
aspect  of  the  M.  clavo-deltoideus.  Demonstrate  these  by  separating 
the  acromio-  and  clavo-deltoid  muscles  and  raising  the  cephalic  bor- 
der of  the  latter.  Branches  of  the  circumflex  artery  and  nerve  will 
be  seen  ramifying  on  its  ental  aspect. 

§  942.  A.  Bubsoapularifl  (Fig.  102,  105,  A.  sbscp.).— This  arises 
in  common  with  the  circumflex,  as  stated  above  (§  941);  it  passes 
somewhat  laterad  and  is  distributed  principally  to  the  structures  in 
ihe  STtbscajmlar  fossa  (Fig.  44).  Several  bi-anches  are  furnished, 
however,  to  other  structures,  viz.,  MM.  latissimus^  meditriceps  and 
dermo-huTrieraZis.  This  artery  and  its  branches  are  best  followed 
after  section  of  the  axillary  vessels  and  nerves. 

§  943.  A.  braohialifl  (Fig.  102,  105,  A.  br.).— This  is  the  artery 
of  the  brachium.  It  is  a  direct  continuation  of  the  A.  axillaris  per- 
ipherad  of  the  origin  of  the  common  trunk  of  the  circumflex  and 
subscapular  (§§  941-2).  Isolate  it  with  the  tracer  by  tearing  away 
connective  tissue.  The  median  nerve  and  brachial  vein  lie  ectad 
of  it  and  should  be  removed  or  turned  aside.  In  its  course  along 
the  caudal  side  of  the  arm,  the  brachial  gives  rise  to  several  un- 
named muscular  branches  and  the  following  named  branches : — 

(A)  A.  circumflexa  anterior  (Fi^.  105.  It  is  the  small  vessol  passinpr  between  s  and  p 
of "  if.  m.  wpiralU  ").— It  passes  to  the  caudal  margin  of  the  M.  biceps,  and  then  sends  a 
bianeb  prozimad  to  the  bead  of  the  bumems. 


oo 
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(B)  A.  profunda  superior  (Fi^.  105).— This  arises  opposite  the  mnscolo^plnLl  nerre 
(Fig.  105)  and  follows  its  coarse. 

(C)  A.  nutriens. — In  Fig.  105  it  is  the  vessel  passing  between  the  A,  and  the  hr.  It  is 
represented  too  large.  It  passes  to  the  bone,  and  entering  the  nutrient  foramen,  is  distrib- 
uted to  the  shaft  of  the  humerus. 

(D)  A.  anastomotica  magna  (Fig.  105,  between  the  abbreviations  hmr,  and  ire,,  near 
the  distal  end  of  the  humerus). — This  artery  passes  to  the  convexity  of  the  elbow. 

Upon  reaching  the  foramen  epitrochUare,  the  A.  brachialis  traverses  it  in  eompanj 
with  the  median  nerve  (Fig.  102, 105)  and  reaches  the  concavity  of  the  elbow. 

§  944.  A.  radialia  (Pig.  102,  105).— The  brachial  artery  distad 
of  the  concavity  of  the  elbow  is  continued  as  the  radial.    It  passes 
caudad  of  the  tendon  of  the  biceps  muscle  and  entad  of  the  prorui'  ^ 
tor  teres  (Pig.  106,  §  701).    About  opposite  the  middle  of  the  ante-  ^ 
bracJiium  the  radial  artery  is  covered  only  by  skin  and  Saacia.    At*- 
this  point  the  artery  divides  into  two  unequal  branches ;  the  smallerv:  -r 
or  ventral  one  follows  the  radial  nerve,  while  the  principal  one  in- 
clines dorsad,  and  just  distad  of  the  styloid  process  of  the  radios  itM:     it 
curves  around  to  the  dorsal  side  of  the  manus. 

To  expose  the  artery^  divide  the  3L  pronator  teres  about  2  cm 
from  its  origin  and  turn  the  two  ends  aside,  and  divide  longitudi 
nally  the  antebrachial  fascia  along  its  ventral  aspect. 

The  radial  artery  gives  rise  to  several  muscular  branches  tha 
are  unnamed  and  to  the  following  named  branches : — 


t 


(A)  A.  radialis  recurrens. — This  arises  in  the  concavity  of  the  elbow  on  the  cane 
side  of  the  tendon  of  the  biceps  (Fig.  105).     It  is  distributed  to  the  various  structures  i-^c.    ia 
the  concavity  of  the  elbow. 

(B)  A.  ulnaris  recurrens  (Fig.  105). — This  is  shown  in  the  figure  as  arising  from  tbz^^fte 
radial  opposite  the  point  where  it  crosses  the  M.  biceps.  It  extends  proximad  to  the  stru'  ^^c- 
lures  at  the  convexity  of  the  elbow.  It  is  called  ulnar  recurrent  on  account  of  its  dista^s— ri- 
bution.     See  Qiiain.  A,  I,  408,  and  Gray,  A,  520. 

(C)  A.  interosseus  posterior. — This  artery  arises  from  the  ental  aspect  of  the  radi 
just  distad  of  the  tendon  of  the  biceps.     It  extends  nearly  directly  dorsad,  and  may 
demonstrated  by  tearing  away  the  muscles  surrounding  it. 

(D)  A.  interosseus  anterior  (Fig.  105,  A.  interosseus).— This  artery  arises,  either  st  ]>. 
arately  or  as  a  common  trunk  with  the  ulnar,  from  the  ental  aspect  of  the  radial  abo  ^^^ut 
3  cm.  fn)m  the  Fm.  epitrochleare.  It  passes  distad  along  the  antebrachium  on  the  ventE^^^nl 
side  of  the  interosseus  ligament.  It  may  easily  be  followed  by  turning  the  radial  artt  _iy 
slightly  aside  and  then  Bei)arating  the  muscles  with  the  tracer. 

§  945.   A.  ulnaris  (Fig.  102  and  105).— In  man  the  ulnar  artei^v}' 

is  about  equal  in  size  to  the  radial,  and  the  division  of  the  brachi id 

to  form  them  is  very  near  the  elbow  or  even  in  the  brachium  (Quai     tj. 
A,  I,  403) ;  but  in  the  cat  the  ulnar  is  so  small  that  it  is  sometin^ 
not  injected  at  all  with  plaster.    In  its  course  and  distribution  it 
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responds,  however,  with  its  human  homologue.  It  arises  from  the 
xadial  at  about  the  junction  of  tlie  proximal  and  middle  thirds  of 
the  antebrachium,  and  is  covered  at  its  origin  by  the  M,  pronator 
ieres  (§  701).  It  passes  caudad  and  distad  along  the  ental  surface 
of  the  flexor  muscles,  and  joins  the  ulnar  nerve  at  about  the  point 
of  its  division  into  a  dorsal  and  ventral  branch.  The  artery  divides 
Jit  this  point,  and  the  two  branches  accompany  the  two  branches  of 
the  ulnar  nerve. 

ABDOMINAL  BLOOD  VESSELS. 

Focture. — Dorsicumbent,  the  limbs  fastened  laterad  with  cords 
<Fig.  76). 

§  946.  Preparation. — The  arteries  and  veins  should  be  injected 
-with  plaster  as  directed,  above  (§§  362-362),  or  the  thorax  may  be 
opened  and  the  thoracic  aorta  and  postcava  injectiKl  caudad ;  the 
latter  is  easier  done  if  the  thorax  is  to  be  studied  on  a  diflTerent  cat. 

§  947.  Exposure. — About  half  an  hour  after  the  injection  is 
Pushed,  open  the  abdomen  as  directed  for  the  exposure  of  the 
Tiscera  (§  710). 

Vena  Port^.    (Sw  Tabic,  §  915.) 

The  fltndy  of  the  portal  Tessels  will  be  greatly  facilitated  bv  injecting  thom.  To  do 
this,  torn  the  daodenom  to  the  left,  and  extending  along  the  mesoduodenum  (§  726),  near 
the  edge  of  the  duodenal  part  of  the  pancreas,  will  be  scK^n  a  large  yeaeei  filled  with  blood 
(  F*.  metenteriea  niperior).  Inject  this  veseel  toward  the  liver,  inserting  the  canula  about 
opposite  the  caudal  end  of  the  pancreas.  Elmploy  uncolored  plaster  or  that  colored  with 
chrome  green  or  yellow.  All  the  larger  portal  vesBols  will  bo  filliKi  except  the  peripheral 
part  of  the  V.  muenterica  superior,  and  that  may  be  filled  by  reversing  the  direction  of 
the  canula 

It  will  be  necessary  to  change  the  position  of  the  viscera  often  in 
tracing  the  portal  vessels. 

§  948.  V.  mesenterica  guperior,  az.  (Pig.  103,  107,  V.  m.  s.).— 
This  collects  the  blood  from  the  small  intestine.  Trace  it  from  the 
IX)int  where  it  was  injected,  first  peripherad  along  the  small  intes- 
tine, and  then  centrad  to  a  point  opposite  the  pylorus. 

§  949.  V.  mesenterica  inferior,  m.  (Fig.  107).— This  usually  empties  into  the  pre- 
ceding about  opposite  the  ampulla  of  Vater  (Fig.  84),  or  it  may  empty  into  the  following, 
as  in  man.     It  comes  from  the  large  intestine. 

%  950i  V.  gastro-splenica,  as.— This  joins  the  portal  slightly  nearer  the  liver  than  the 
preceding  (§  950). — It  comea  from  the  spleen,  from  part  of  the  stomach  and  from  the  gastro- 
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(B)  A.  profunda  superior  {Tig.  IDS). — This  ariees  o])poeiU>  tht'  niusculo-Hi>ira]   i 
(Fig.  105)  and  tollowa  ilB  course. 

(C)  A.  nutriens.— In  Fig.  105  it  ia  the  ypsael  passing  botwe* 
repneeenleil  tou  large.  It  jiassea  to  the  bone,  and  eoteriug  tlie  n 
uted  to  (lie  shaft  of  the  humrrus. 

(O)  A.  ajiastomotica  magna  (Fig.  105,  between  the  nbbreviatioDD  hniT.  and  Ire.,  near 
the  dlBlal  (md  of  the  homeruB). — Thla  artery  passes  to  the  cimveiily  of  the  elbow. 

Upon  reaching  ibf  foramen  rpttroeklearf.  the  A.  brachialls  travereee  it  in  compan; 
with  the  median  nerve  (Fig.  102,  105)  and  reachoa  the  concavity  of  tlie  elbow. 

§  944.  A.  radialia  (Pig.  109,  105).— The  brachial  artery  distad 
of  the  concavity  of  the  elbow  is  continued  as  the  radial.  It  passes 
caudad  of  the  tendon  of  tlie  biceps  muscle  and  eiitad  of  ihe proim- 
tar  teres  (Fig.  105,  §  701i.  About  opposite  the  middle  of  the  avte- 
brachium  tlie  radial  artery  is  covei-ed  only  by  skin  and  fascia.  At 
tliis  point  the  artery  divides  into  two  unequal  brandies ;  tbe  smaller 
or  ventral  one  follows  the  radial  nerve,  while  the  principal  one  in- 
clines dorsad,  and  just  distad  of  tlie  styloid  process  of  the  radius  it 
curves  around  to  the  dorsal  side  of  the  manus. 

To  expose  the  artery^  divide  the  M.  pronator  teres  about  2  cm. 
from  its  origin  and  turn  the  two  ends  aside,  and  divide  longitudi- 
nally the  antebrachial  fascia  along  ita  ventral  aspect. 

The  radial  artery  gives  rise  to  several  muscular  branches  that 
are  unnamed  and  to  the  following  named  branches : — 

(A)  A.  radialia  recutrens.  —This  arises  in  the  concavity  of  the  elbow  on  the  caudal 
dde  of  ttie  tendon  of  the  bicepa  (Fig.  105).  It  ia  distributed  to  the  vurious  Btraduree  in 
the  concflvity  of  the  elbow. 

(B)  A.  ulnaris  recurrens  (Fig.  105). — This  is  shown  In  the  figure  as  arising  from  the 
radial  opposite  iho  point  where  it  croEsea  the  M.  tiicfjit.  It  extends  proxlinsd  to  the  Ptruc- 
lureB  St  the  ciinvexily  of  the  elbow.  It  is  called  vhuiT  refiirreii*  on  aci-ount  of  its  distri- 
butinn.     See  Qunin,  A,  I,  40fl.  and  Gray,  A,  620. 

(C)  A.  interoaseus  posterior. — This  artery  sriBes  from  the  eutal  aspect  of  the  radJe] 
just  dislnd  of  the  tendon  of  the  biceps.  It  extende  nearly  directly  dorsad,  and  may  bo 
demons mted  by  tearing  away  [he  niuwles  surrouuiting  it. 

(D|  A.  interosseus  anterior  (Fig.  105.  A.  inleroBaeuB).— This  artery  iirisea.  either  sep- 
arately  or  bh  a  common  trunk  with  the  ulnar,  from  the  ontal  aspect  of  the  radial  about 
8  cm.  from  thi>  Phn.  epitr-irhtcirf.  It  fiasBia  dintsd  along  the  anteliraehiura  on  the  venlm] 
side  of  the  interosseuB  ligament.  II  may  easily  be  followed  by  taming  the  radial  nnely 
slightly  aside  nud  thon  seiiarating  the  muscles  with  the  tracer. 

g  945.  A.  ulnaris  (Fifr.  102  and  105). — In  man  the  ulnar  ailery 
is  about  equal  in  size  to  the  radial,  and  the  division  of  the  brachial 
to  form  them  is  very  near  the  elbow  or  even  in  tlie  bmrhium  (Qiiaiii, 
A,  I,  403) ;  but  in  the  cat  the  ulnar  is  so  small  that  it  is  sometimes 
not  injected  at  all  witli  plaster.    In  its  course  and  distribution  it  cor- 
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responds,  however,  with  its  human  homologue.  It  arises  from  the 
xadial  at  about  the  junction  of  tlie  proximal  and  middle  thirds  of 
the  antebrachium,  and  is  covered  at  its  origin  by  the  M.  pronator 
ieres  (§  701).  It  passes  caudad  and  distad  along  the  ental  surface 
of  the  flexor  muscles,  and  joins  the  ulnar  nerve  at  about  the  point 
of  its  division  into  a  dorsal  and  ventral  branch.  The  artery  divides 
Jit  this  point,  and  the  two  branches  accompany  the  two  branches  of 
the  ulnar  nerve. 

ABDOMINAL  BLOOD  VESSELS. 

Focture. — Dorsicumbent,  the  limbs  fastened  laterad  with  cords 
<Pig.  76). 

§  946.  Preparation. — The  arteries  and  veins  should  be  injected 
-with  plaster  as  directed,  above  (§§  362-362),  or  the  thorax  may  be 
opened  and  the  thoracic  aorta  and  i)Ostcava  injectid  caudad ;  the 
latter  is  easier  done  if  the  thorax  is  to  be  studied  on  a  diflTerent  cat. 

§  947.  Exposure. — About  half  an  hour  after  the  injection  is 
:fini8hed,  open  the  abdomen  as  directed  for  the  exposure  of  the 
Tiscera  (§  710). 

Vena  Port^.    (Sw  Tabic,  §  915.) 

The  fltndy  of  the  portal  vpssels  will  be  greatly  facilitated  bv  injecting  them.  To  do 
this,  torn  the  daodenom  to  the  left,  and  extending  along  the  mesodnodenum  (^  726),  near 
the  edge  of  the  daodenal  part  of  the  pancreas,  will  be  seen  a  large  yeaeei  filled  with  blood 
(F.  metenteriea  tvptriar).  Inject  this  veeeel  toward  the  liver,  inserting  the  canula  about 
opposite  the  caudal  end  of  the  pancreas.  Elmploy  uncolored  plaster  or  that  colored  with 
chrome  green  or  yellow.  All  the  larger  portal  vessels  will  be  filltKi  exct>pt  the  peripheral 
part  of  the  V.  muenUrica  mperior,  and  that  may  be  filled  by  reversing  the  direction  of 
the  canula 

It  will  be  necessary  to  change  the  position  of  the  viscera  often  in 
tracing  the  portal  vessels. 

§  948.  V.  mesenterica  guperior,  az.  (Fig.  103,  107,  V.  m.  s.)  — 
This  collects  the  blood  from  the  small  intestine.  Trace  it  from  the 
IX)int  where  it  was  injected,  first  peripherad  along  the  small  intes- 
tine, and  then  centrad  to  a  point  opposite  the  pylorus. 

g  949.  V.  mesenterica  inferior,  m.  (Fig.  107).— This  usually  empties  into  the  pre- 
ceding aboat  opposite  the  ampulla  of  Vater  (Fig.  84),  or  it  may  empty  into  the  following, 
as  in  man.     It  comes  from  the  large  intestine. 

§  950i  V.  gastro-splenica,  as.— This  joins  the  portal  slightly  nearer  the  liver  than  the 
pfeoeding  (§  950). — It  comes  from  the  spleen,  from  part  of  the  stomach  and  from  the  gastro- 
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splenic  ptrt  of  the  pancreas.    Trace  it  to  these  parts.    It  may  also  reoeiva  the  vcieli 
mentioned  in  §§  940,  050. 

§  961.  V.  ported,  az. — The  trunk  formed  near  the  pylorus  by  the 

VV.  mesentericce  and  the  V.  gastro-splenica  is  called  the  Vena 

portcB.    It  passes  to  the  liver  parallel  with  the  ductus  choleda6hu$ 

communis  (§  746  [3]),  and  receives  the  following  branches  when 

they  do  not  empty  into  any  of  the  preceding : — 

g  052.  V.  pancreatico-duodenalis,  az. — Coming  from  the  pancreas  and  the  dnode- 
num.    This  vessel  empties  into  the  F.  poHcs  on  the  dorso-deztral  side  of  the  pjloms. 

g  053.  V.  gastro-epiploica.  az, — This  comes  from  the  pyloric  part  of  the  great  cnrra- 
tnre  of  the  stomach  and  the  dorsal  fold  of  the  great  omentum.  It  empties  into  the  F- 
porUB  oiyposite  the  pylorus. 

g  054.  V.  coronaria  ▼entriculi,  az^ — As  the  name  indicates,  this  comes  tsom.  the  leaser 
curvature  of  the  stomach.  It  empties  into  the  F.  porta  somewhat  nearer  the  Uver  than 
the  preceding.  The  three  branches  just  described  may  all  unite  to  form  a  sfngle  trunk 
before  emptying  into  the  F.  portal 

Ststemic  Abdominal  VEms.    (See  Table,  %  015.) 

§  955.  Postcava  s.  Vena  cava  inferior^  az.  (see  Table,  §  916, 
Pig.  101, 103,  Postcv.,  107,  Pcv.). — Turn  the  stomach  and  intestines 
to  the  left.  The  postcava,  filled  with  bine  plaster,  will  appear  ex- 
tending somewhat  obliquely  caudo-sinistrad  along  the  meson.  Jnst 
cephalad  of  the  right  kidney  it  penetrates  the  liver  and  is  entirely 
surrounded  by  its  substance.  Opposite  the  last  lumbar  vertebra 
the  vessel  usually  becomes  entirely  mesal  in  position  and 
the  dorsal  side  of  the  aorta  (Fig.  101).  The  vessel  may  divide  oppo 
site  the  kidneys  into  two  nearly  equal  branches,  which  exten 
caudad,  one  on  each  side  of  the  meson. 

§  056.  V.  phrenica  (Fi^.  90). — These  pass  mesad  along  the  opposite  halves  of  the  dia—  ^^itm- 
phragm,  and  open  into  the  postcava  just  as  it  penetrates  the  diaphragm.  Draw  the  liTe^c:  *=r 
somewhat  caudad,  and  the  vein  may  he  easily  demonstrated  with  the  tracer. 

§  957.  W.  hepaticae,  m.  (10-12),  (Fig.  101).— These  convey  the  Wood  snpplied  to  th^  a% 
liver  by  the  F.  portcB  and  the  A.  hepatica  into  the  postcava.  They  may  be  demonstrati. i  m  li 
by  tearing  away  the  liver  substance  next  the  postcava.  Their  number  is  variable,  as  th^  ^^ae 
lobes  sometimes  give  off  more  than  one  branch  each. 

§  958.  V.  adrcno-lumbalis  (Fig.  101,  103,  107).— This  vein  returns  blood  from  th. 
adrenal  (§  7(H)),  from  the  M.  psoas  and  the  dorso-lateral  parietes  of  the  abdomen  oppoail 
the  kidney.    It  opens  into  the  tM)stcava  just  caudad  of  the  liver,  or  it  may  empty  into  t1 
V.  renafis  (§  959).     To  demonstrate  it,  turn  the  stomach  and  intestines  aside,  and  empl< 
the  tracer.     The  vein  usiuilly  rests  in  a  groove  on  the  ventral  side  of  the  adrenal  (Pig.  101 

§  969.   V.  renalis  (Fig.  101,  V.  rn.,  103,  V.  m.,  107,  V.  rn.).— TL?5 
extends  in  nearly  a  straight  line  from  the  kidney  and  empties  into  ibe 
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side  of  the  postcava.  The  left  is  slightly  cephalad  of  the  right,  and 
both  veins  usually  lie  caudad  of  the  corresponding  arteries  (Fig.  103). 
The  left  renal  vein  usually  receives  the  V.  spermatica  and  nearly 
always  contams  a  pair  of  valves  just  centrad  of  the  entrance  of  the 
V.  spermatica.  The  right  may  also  contain  valves,  but  it  rarely 
receives  the  V.  spermatica  dextra.  Both  often  receive  the  V.  adTeno- 
luTnbcUis.  The  V.  renalis^  like  the  A.  renalis^  may  be  double  (§  960). 
Finally,  when  the  postcava  is  divided  sufficiently  far  cephalad 
(§  962),  the  F.  rencUis  may  empty  into  the  corresponding  division 
instead  of  into  the  postcaval  trunk. 

§  960.  V.  spermatica  (male),  ovarii  (female),  (Fig.  101). — The  left  opens  almost  inva- 
riabtjr  into  the  left  renal  (g  959),  while  the  right  nearly  always  empties  directly  Into  the 
postcara.    Both  are  guarded  by  a  pair  of  ralvee  about  5  mm.  from  their  month. 

The  V.  spermatioa  FStams  blood  from  the  testis,  and  henoe  passes  nearly  longitndinally 
cephalad  throogh  the  ingoinal  ring  (§  768)  to  the  point  where  it  emptiea  It  is  very  slen- 
der and  must  be  traced  with  great  care.  The  V.  omrii  is  much  shorter,  passes  obliquely 
laterad  from  the  ovary,  and  increases  greatly  in  size  during  gestation. 

§  961.  V.  ilio-lnmbalis  (Fig.  lOlX— This  enters  the  postcava  at  right  angles  nearly 
opposite  the  Crigta  UU  (Fig.  51).  It  rot  urns  blood  from  the  free  or  ventral  surface  of  the 
masdes  in  this  region. 

Divlflioni  of  the  Poftcava. — Usually  the  postcava  is  a  single 
median  vessel  until  it  reaches  a  point  opposite  the  junction  of  the 
6th  and  7th  lumbar  vertebrae.  Here  it  lies  between  the  aorta  and 
the  spinal  column ;  hence  the  aorta  should  be  removed.  But  this 
part  of  the  dissection  should  be  deferred  until  the  arteries  have 
been  studied  (§  066). 

§  962.  Branches  :—▼.  iliaoa  oommunis  (Fig.  101,  A).— The  post- 
cava in  the  cat  is  formed  by  two  equal  trunks  opposite  the  junction 
of  the  6th  and  7th  lumbar  vertebrae.  Each  trunk  is  one  of  the  comr 
men  ilia^c  veins.  Sometimes  (once  in  about  ten  cases)  the  postcava 
divides  into  the  common  iliacs  much  farther  cephalad,  rarely  even 
cephalad  of  the  kidneys.  In  such  cases  the  postcava  is  on  the  ven- 
tral or  lateral  aspect  of  the  aorta,  never  on  its  dorsal  side. 

§  963.  V.  iliaca  externa  (Fig.  101).— This  large  vessel  comea 
from  the  leg,  passing  into  the  abdomen  dorsad  of  Poupart's  ligu- 
ment  (Fig.  39).  It  unites  with  the  following  (§  964)  to  form  the  V, 
iliaca  communis.  Tlie  vein  should  be  traced  periplierad  upon  the 
meros.  Just  as  it  enters  the  abdomen  there  is  a  pair  of  valves  that 
usually  stop  the  plaster  injection  completely.  The  valves  may  be 
easily  demonstrated  by  slitting  the  vein  longitudinally  and  then 
blowing  peripherad  with  the  blow-pipe  (Fig.  102,  B,  O,  §  130).    This 
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lemonstration  will  be  especially  satisfiactory  if  the  vein  is  immersed 
n  water. 

§  964.  V.  iUaoa  interna  (Fig.  101,  A).— This  returns  blood  ftom 
the  i)elyis,  the  hip  and  the  thigh,  etc.  The  main  trunk  of  this  vein 
is  formed  by  branches  within  the  body  cavity.  It  unites  with  the 
preceding  to  form  the  F.  iliaca  communis.  The  branches  of  this 
trunk  are  so  well  supplied  with  valves  that  they  are  rarely  injected 
with  plaster. 

Aorta  AsDOMiNALia.    (Fig.  101, 103, 107  ;  see  Table,  g  917.) 

§  965.  Turn  the  stomach  and  intestines  to  the  right,  press  upon 
the  median  line  against  the  spinal  column,  and  the  injected  aorta 
will  be  felt.  It  may  be  exposed  by  tearing  away  the  peritoneum 
with  a  tracer.  Commence  at  a  point  just  caudad  of  the  diaphragm, 
expose  the  aorta,  and  note  the  following  branches  and  their  anas- 
tomoses : — 

§  966.  A  ccBUaca— CoBliac  axis,  az.  (Fig.  101,  103,  107).— As  th 
aorta  enters  the  abdomen — sometimes  just  before— there  is  given  o: 
a  large  trunk,  the  cceliac  dxiSj  which  extends  nearly  ventrad.    Tea 
away  the  peritoneum  and  connective  tissue  covering  the  vessel,  an 
note  the  following  branches  and  their  distribution : — 

(A)  A.  phrenica  s.  A.  diaphragmatioa. — This  artery  is  som^s^ 
times  given  off  from  the  cephalic  side  of  the  coeliac  axis  near  i 
origin  from  the  aorta.    More  frequently  it  arises  from  the  A.  adr^. 
no-lumbalis  (§  968).     It  soon  divides  into  two  branches  and  is 
distributed  to  the  diaphragm. 

(B)  A.  hepatica,  az, — Turn  the  liver  cephalad  and  draw  the 
stomach  sinistro-caudad.  Tear  away  with  the  tracer  the  i)eritoneuni 
from  the  lesser  curvature  of  the  stomach,  and  the  cosliac  axis  wiJJ 
appear.  A  large  branch — A.  hepatica — will  be  seen  arising  from  the 
coDliac  axis,  and  extending  dextro-ventrad  toward  the  liver.  Trace 
it  by  tearing  away  the  peritoneum  and  connective  tissue  with  the 
tracer.    Nearly  opposite  the  pylorus  it  divides  into  three  trunks:— 

(a)  A.  hepaticti,  continuing  to  the  liver  and  sending  branches  to  each  of  the  lobes. 

(b)  A.  cystica,  to  the  cholecyst  ^Fig.  79). 
(c).  A.  i/astro-duodencUis.—ThiB  is  on  the  dorsal  side  of  the  pylorus.     It  furnishes  thref 

named  branches  : — 

(1)  A.  pylorica,  extending  from  about  opposite  the  pylorus  along  the  lesser  cufTttare 
of  the  stomach,  and  finally  anastomosing  with  the  A.  coronaria  ventrkuU.  The  A.  pjfhr 
''"  «uiTnetimes  arises  directly  from  the  A,  hepntica,  as  in  man. 

--^'^^loica  dextra, — This,  like  the  preceding  and  following,  passes  doit 
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of  the  pjlortts ;  then  it  extends  along  the  greater  curvature  of  the  Btomach  in  the  ventral 
fold  of  the  great  omeDtnm  near  ita  attachment  to  the  stomach.  It  anastomoees  with  a 
1}ranch  from  the  spleen  {gattro  epijMoa  iinittra  t) 

(8)  A,  panbreaUechduodenalii  superior, — This  passes  along  the  dorsal  side  of  the  pylo- 
Tos,  then  to  the  left  of  the  duodenum.  It  finally  anastomoses  with  the  pancreatioo-daode- 
jialis  inferior  (Fig.  81). 

(D)  A.  coronaria  Tentricnli,  of. — This  branch  arises  from  the  cosliac  axis  only  slightly 
Xiertphenid  of  the  A.  hepatica,  and  is  distributed  to  the  lesser  curvature  of  the  stomach. 
One  of  its  larger  branchea  anastomoses  with  the  A.  pylorien  (g  966,  [1]). 

(E)  AA.  Tentricnli  dorsales  (Cbauveau,  A,  550).— There  are  usually  two  of  these. 
They  pass  directly  to  the  dorao-sinistral  part  of  the  stomach.    Their  homology  is  doubtful. 

(F)  A.  splenica,  at. — This  is  the  largest  branch  of  the  coeliac  axis,  and  seems  to  be  a 
continnatifm  of  it.  It  passes  to  the  spleen,  but  before  reaching  that  organ  divides  into 
two  neariy  equal  branches,  one  going  to  each  extremity. 

The  spleen  is  sometimes  double,  and  in  such  a  case  each  part  is  supplied  by  one  of  the 
bimnebes  just  mentioned. 

Kumeroos  small  branches 'pass  from  the  A,  tpUniea  to  the  pancreas  and  to  the  stomach. 
One  bzmiieh  passes  dextrad  in  the  ventral  fold  of  the  frreat  omentum  to  anastomose  with 
the  A.  fT^^ro-epiploica  dextra  (g  906,  [2]).  This  may  bo  the  homologuo  of  the  A.gagtrw 
epipUriea  Hnistra  of  man.  It  is  small,  and  only  rarely  is  the  anastomosis  shown  with  the 
or^nary  plaster  injection.  In  fresh  specimens  the  artery  will  contain  sufficient  blood  to 
enable  one  to  trace  it.    It  is  of  course  easily  filled  with  a  fine  injecting  mass  (g  1450) 

§  967.  A.  metenterloa  raperior— Superior  mesenteric  artery,  az. 
(Fig.  101,  103,  107).— Turn  the  stomach  and  intestines  to  the  right. 
The  artery  arises  about  2  cm.  caudad  of  the  A.  coeliaca.  Expose  it 
ftilly  by  tearing  away  the  peritoneum  and  nerves  covering  it.  Use 
the  tracer,  and  the  scissors  occasionally  if  necessary.  Observe  the 
following  branches  and  their  connections  and  distribution  :— 

(A)  A.  pancreatico-duodenalia  inferior  (Fig  81  [10]). — Thifi  passes  obliquely  cephalad 
to  the  duodenal  pancreas  and  anastomoses  with  the  A.  pancreatico-duodenalis  Buperlor. 

(B)  A.  colica  media. — This  branch  is  of  considerable  size.  It  passes  to  the  large 
intestine  and  sends  branches  cephalad  and  caudad.  Tlie  ceplialic  branch  anastomoses 
with  the  A.  eoliea  desUra  (C)  or,  if  that  is  absent,  with  the  A.  ileo-colica.  The  caudal 
branch  anastomoses  with  the  A.  colica  sinistra  (g  071,  A). 

(C)  A.  colica  dextra. — This  is  often  absent  in  the  cat.  When  present  it  passes  to 
the  large  intestine,  and  anastomoses  with  both  (B)  and  (D). 

(D)  A.  ileo-colica.— This  is  a  large  branch,  extending  directly  to  the  ciecum.  It  sends 
branches  caudad  to  the  large  intestine,  where  they  anastomose  with  (B)  or  (C),  and  others 
cephalad  to  the  ileum,  where  they  anastomose  with  the  Rami  intestini  tenuis. 

(E)  Rami  intestini  tenuis. — Tliese  are  the  branches  into  which  the  A.  meftenterxM 
superior  finally  breaks  up,  and,  as  the  name  indicates,  they  are  distributed  to  the  small 
intestine. 

§  968.  A.  adreno-lnmbalis  (Fig.  101,  103, 107).— This  artery  arises  from  the  side  of 
the  aorta,  just  caudad  of  the  origin  of  the  A.  mesenrerica  superior  ( j^  007).  It  {Misses 
directly  laterad,  giving  off  the  following  branches:  (A)  the  A.  adrenalis  to  the  adrenal, 
and  (B)  the  A.  phrenica  to  the  diaphragm.     The  artery  rests  on  the  free  or  ventral  surface 
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§  978.  Diviiioiui  cf  the  Aorta  abdomiBalis  (Fig.  101,  B).— Expo- 
sure and  Dissection. — Draw  the  urocystis  (Fig.  101)  caudo-ven- 
trad ;  press  the  contents  of  the  rectum  cephalad ;  doubly  ligate  and 
cut  it  opposite  the  neck  of  the  urocystis.  Cut  the  mesocolon 
<§  726)  and  mesentery  near  their  attachment  to  the  intestine  as  far 
cephalad  as  the  duodenum  ;  then  cut  tlie  small  intestine  at  the  cau- 
dal end  of  the  duodenum,  and  throw  the  intestines  away.  K  the 
remaining  part  of  the  rectum  is  washed  out  with  a  solution  of  ferric 
sulphate  (copperas)  by  introducing  the  canula  of  the  syringe  into 
the  anus,  the  unpleasant  odor  will  be  avoided.  If  the  urocystis 
contains  urine,  it  should  be  pressed  out  through  the  urethra,  or  a 
slit  may  be  cut  in  it. 

In  demonstrating  the  vessels,  employ  the  forceps  and  tracer 
mostly ;  but  use  the  scissors  when  it  is  necessary  to  remove  any 
tough  masses. 

(A)  A.  Uiaoa  externa  (Fig.  101,  B).— This  passes  obliquely  cau- 
dad,  penetrates  the  abdominal  wall  dorsad  of  PouparVs  ligament, 
and  reaches  the  cephalic  side  of  the  meros  where  it  is  called  the 
femoral  artery.  Just  before  the  A.  iliaca  externa  leaves  the  abdo- 
men, it  gives  off  a  large  branch  from  its  mesal  aspect.  This  branch 
supplies  the  A.  epigastrica  (Fig.  101),  then  penetrates  the  abdomen 
near  the  symphysis  pubis,  and  sends  branches  to  the  skin  in  the 
pubic  region,  but  is  mainly  distributed  to  the  muscles  on  the  ce- 
phalic and  ventral  aspects  of  the  proximal  end  of  tlie  meros.  The 
human  homologue  of  this  artery  has  not  yet  been  satisfactorily 
determined. 

(B)  A.  iliaca  interna  (Fig.  101,  B).— This  arises  from  the  aorta 
about  1  cm.  caudad  of  the  origin  of  tlie  preceding.  It  passes 
obliquely  caudad  within  the  pelvis  and  dorsad  of  the  pubis.  A 
short  distance  from  its  origin  the  A.  vesicalis  superior  (Fig.  101) 
is  given  off  from  its  ventral  surface.  Tliis  small  vessel  is  the  rem- 
nant of  the  A.  hypogastrica  of  the  foetus.  It  occasionally  arises 
from  the  aorta. 

The  A.  iliaca  interna  sapplies  most  of  the  pelvic  viscera  entirely  and  famishes  part 
of  the  blood  supply  to  the  innominate  and  meral  regions. 

(C)  A.  sacra  media,  az,  (Fig.  101,  B).— The  aorta  is  continued  to  the  tail  by  this  small 
mesal  artery,  which  passes  tlirongh  the  nrches  formed  by  the  chevron  bones  (g  465). 

It  will  be  seen  by  comparing  the  figure  of  the  cat  with  that  of  man  (Qaain,  A,  I,  281, 
Gray,  A,  824),  that  in  the  cut  tht^rj  is  no  common  iliac  as  in  man,  but  each  iliac  is  a 
branch  of  the  aorta. 
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%  974  A  A.  lumbales  (G  pairs). — ^The  lumbar  arteries  arise  from  the  doiBal  side  of  the 
aorta  opposite  the  intervertebral  fibro-cartihi^es.  They  extend  directly  dorsad  for  a  short 
distance,  and  then  turn  laterad  to  be  distributed  to  the  ental  or  attached  surfiMS  of  the  ^ 

muscles  on  the  ventral  and  lateral  aspects  of  the  spinal  column.    A  small  branch  osoallj  «^ 

enters  the  intervertebral  foramen  to  supply  the  myelon. 

§  975.   Demonstration  of  the  A  A.  Imnbales. — ^Tum  the  stomach 
to  tlie  right,  cut  the  left  renal  vessels  and  remove  the  left  kidney 
and  tbe  left  half  of  the  diaphragm.     Draw  the  aorta  dextrad.     ^j 
Commence  opposite  the  last  rib,  and  with  the  forceps  and  tracer 
clear  away  the  fat  and  connective  tissue  on  the  dorsal  and  sinistral. 
aspects  of  the  aorta.    From  the  great  caudal  projection  of  the  dor- 
sal part  of  the  diaphragm,  the  1st,  2d,  and  sometimes  3d,  pairs  of 
AA.  lumbales  are  given  off  within  the  thorax ;  hence  the  n< 
of  removing  the  diaphragm.    The  last  pair  is  given  off  by  the  aoi 
just  caudad  of  the  origin  of  the  A.  iliaca  externa.    Tear  and  cufc"  _at 
away  carefully  the  muscles  and  connective  tissue,  and  trace  the 
or  3d  A.  lumbalis  and  its  distribution  as  described  above  (§  974). 

STRUCTURE  OF  THE  HEART  AND  BLOOD  VESSELS. 

§  976.  Obvious  Structure  of  the  Heart.^A)  The  heart  is  covered  by  a  seroui 
hrane — the  ental  (inner)  layer  oi  Xh^  pericardium  (§  910). 

(B)  Its  main  substance  is  composed  of  muscle,  apparently  but  not  reaUy  like  the  ordfi 
nary  voluntary  muscles.    Compare  J^g  704  and  705. 

The  arrangement  of  muarnlar  fnseiculi  in  the  auricles  seems  to  be  comparatively  8impl<^ 
namely,  in  two  layers,  of  which  the  ectal  have  a  circular  and  the  ental  a  longitu 


din^ction  (Strieker,  A,  183).  But  in  the  tentrieuUir  walU  the  arrangement  is  very  comple^^" 
(Quain,  A,  I,  Pig.  179^.  According  to  Pettigrew  (A,  194\  there  are  no  less  than  ee%'e^^  n 
more  or  less  distinct  layers,  the  fibers  of  which  vary  in  direction  from  nearly  circular  t^^  o 
nearly  longitudinal,  with  several  degrees  of  obliquity.  The  author  just  named  recon^^^n- 
mends  (p.  193,  note  2)  that  for  the  study  of  the  layers,  the  cavities  should  bo  tilled  wit^E^  li 
bran  and  the  organ  then  boiled  for  from  4-10  hours,  according  to  size,  and  kept  in  alcoboK=)l 
for  a  fortnight  Ix'fore  dissecting. 

(C)  The  cavities  (Fig.  92)  are  lined  by  a  firm  serous  membrane — the  endocardium. 

(D)  ViiUtB  and  rhordo'  tendinece  {%%  864.  881-884). 

§  977.   Microscopic  Structure. — (A)  The  serous  covering  and  lining  of  the  heart  ha ^^u 

the  structure  belonging  to  serous  membranes  generally  (§  730). 

(B^  •*  The  muscular  fil)ers  of  the  heart  differ  remarkably  from  those  of  involuntar — — y 
muscular  organs  in  general,  inasmuch  as  they  present  transverse  striee.     The  stris,  how^^^- 
ever,  are  less  stnmgly  marked  and  less  n»gular,  and  the  fibers  are  smaller  in  diameter  thar^   "^ 
in  the  voluntary  muscles  (§  705i.     They  differ  also  from  these  in  being  made  up  of  ^vai 
rangular  ceiU  joined  end  to  end,  and  often  presenting  a  branched  or  forked  appearmn< 
near  one  extremity.     Each  cell  has  commonly  a  single  clear  oval  nucleus  situated  D6^b^  7 
the  center  ;  occasionally  two  nuclei  are  seen.    The  cell  substance  is  faintly  striated  Iokib- 
gitu^iinally  aB  well  as  transversely  ;  it  presents  no  indication  of  an  investing  membrazie  or 
sarcolemma.     As  stated  by  Strieker,  however  (A,  182)  the  '  cells  of  muscleB,  like  all  other  i 
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laked  cells,  most  preteot  a  peripheral  iDTeaimeDt ; '  that  ia,  like  all  cells  which  form 
jmrt  of  a  complex,  compact  stmctare,  and  do  not  simply  float  free  in  a  liquid  as  do  the 
ieacocjrtes  in  Uie  blood.  The  muscular  fibers  of  the  heart  freely  divide  and  anastomose, 
lie  junction  with  neighboring  fibers  being  effected  by  the  medium  of  the  cell-oifiKts 
kbove  noticed."    Strieker,  A,  179 ;  Quain,  A,  II,  119,  240,  291. 

§  978.  Arterie. — Their  oMmts  Hrueture  is  that  of  smooth-bored,  thick-walled  tubes 
irhhsh  retain  their  form  when  cut    They  are  elastic  and  flexible. 

%  979.  Microscopic  Sirueiure, — They  are  composed  of  three  well-defined  coats  :^A) 
Bctal  or  outside  coat,  tunica  adtcntiiia,  of  rather  loose  elastic  and  white  connective  tissue, 
irith  a  general  lonfi^tudina)  direction.  (B)  Intermediate  or  middle  coat,  composed  of  elas- 
;ic  and  white  connective  tissue  and  circularly  arranged  muscular  fibers.  (C)  Ental  or 
inner  coat,  composed  of  elastic  tissue  covered  by  endothelium  on  its  free  surface. 

g  980.  Ifuicular  and  EUutic  Types  of  Aiieries.—UsuvXer  and  others  have  divided  the 
krteries  into  the  two  classes  just  named,  from  the  preponderance  of  elastic  tissue  or  of  mus- 
nilar  fibers  in  the  middle  aiat.  The  larger  arteries,  like  the  carotids,  the  axillary  and  the 
lorta,  contain  very  littie  muscular  tissue,  and  hence  they  belong  to  the  elastic  type.  The 
irteries  of  the  limbs  and  the  smaller  arteries  generally  contain  a  large  amount  of  muscu- 
lar tissue  in  their  middle  coat,  and  hence  represent  the  muscular  type. 

g  961.  Vense. — The  obmous  ttrueiure  of  these  is  the  same  as  that  of  the  arteries,  but 
the  walls  are  thin,  so  that  they  collapse  when  cut. 

§  982.  Microscopic  Structure. — There  are  three  coats  as  with  the  arteries.  The  white 
oonnective  tissue  is  more  abundant  in  the  middle  coat.  Smooth  muscle  is  often  present  in 
the  ectal  coat  of  some  larire  veins,  like  the  Vena  cava,  while  it  is  entirely  wanting  in 
others,  as  in  most  of  those  of  the  brain  and  pia  mater ;  Quain,  A,  II,  178. 

g  983.  Capilliuries. — "  The  wall  of  the  capillaries  proper  is  formed  entirely  of  a  simple 
9plthelioid  layer,  composed  of  flattened  lanceolate  cells  joined  edge  to  edge,  and  continuous 
with  the  corresponding  layer  which  lines  the  arteries  and  veins."    Quain,  A,  II,  177. 

g  984.  The  structure  of  the  lymphatic  vessels  very  closely  resembles  that  of  the  blood 
ressels.    Quain,  A,  II,  186. 

THORACIC  DUCTS  AND  LYMPHATIC  VESSELS. 

References.— Quain,  A,  I,  504:  Gray,  A,  589  ;  Cuvier,  A,  VI,  60:  Qcgenbaur  (Lan- 
kester).  A,  699;  Hyrtl,  A,  750;  Bernard,  A.  253;  I.eyb,  A,  656;  Owen,  A,  III,  511; 
Milne-Edwards,  A,  IV,  508;  Chauveau,  A,  675;  Chauvcau  (Fleming),  A,  634;  Uurit, 
A,  681. 

Instruments  and  materials  the  same  as  for  the  blood  vessels 
[§  912). 

§  986.  Specimen,  Preparation,  Posture  and  Dissection. — Em- 
ploy a  young,  but  especially  a  lean  cat.  Two  liours  before  death 
feed  it  200  cc.  of  milk  mixed  with  a  beaten  egg.  Kill  with  chloro- 
form (§  189).  Inject  the  right  V.  jugularis  externa  with  fine  mass 
as  for  the  blood  vessels  (§§  366  and  1450),  and  either  the  femoral 
artery  or  the  aorta  just  caudad  of  the  origin  of  the  A,  rriesenterica 
ivferioT  (Pig.  39,  101,  §  362).  In  case  the  venous  system  is  not  filled 
with  fine  mass,  the  cephalic  part  of  the  prajcava  should  be  closed 
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by  a  ligature  or  compressor  (Pig.  13),  and  the  dissection  may  com- 
mence fifteen  minutes  after  the  injection  with  plaster ;  or  if  injected 
with  fine  mass,  after  an  hour  open  the  abdomen  as  for  the  abdomi- 
nal viscera  (§  710),  and  the  thorax  as  for  the  blood  vessels  (§  918), 
except  that  the  left  side  should  be  cut  as  well  as  the  right,  and  the^ 
longitudinal  incisions  should  be  carried  caudad  till  they  reach  the^ 
free  edge  of  the  abdominal  flaps.    The  diaphragm  should  be  cu#^ 
next  the  ventral  wall,  and  the  ventral  wall  removed  with  great  car^< 
so  as  to  avoid  wounding  the  veins  or  arteries.    With  nippers  (Fi^^ 
11),  carefully  cut  the  left  ribs,  except  the  first,  about  2  cm.  ftoi:^ 
their  heads.    Turn  the  free  edge  of  the  thoracic  wall  to  the  left. 

§  986.  Vasa  chyliferay  IjacteaLi. — ^Turn  the  omentwn  majt^ 
cephalad  and  lift  the  intestines.    Look  at  the  mesentery,  and  tli<> 
lacteal  vessels  will  be  seen  as  whitish  or  yellowish  lines  extendi]^ 
dorsad  from  the  intestine  and  nearly  parallel  with  the  blood  ves- 
sels.   Draw  the  large  intestine  caudad,  and  there  will  be  seen  a 
very  large  lacteal  trunk  extending  dorso-cephalad  from  the  laige 
mesenteric  gland  (§§  731,  992,  B). 

Dorsad  of  the  caecum  this  vessel  crosses  obliquely  the  superior 
mesenteric  vein  (Pig.  103,  V.  m.  s.),  and  extends  dorsad  nearly 
parallel  with  the  superior  mesenteric  artery  (Fig.  103,  A.  m.  s.). 
Attempt  to  force  the  contained  chyle  toward  the  periphery,  and  the 
beaded  appearance  shown  in  Pig.  103  will  result.  This  is  due  to 
the  valves^  which  are  similar  in  form  and  function  to  those  in  the 
veins  (Pig.  102,  B.  c,  §  963). 

§  987.  Reoeptaoulum  chyli,  az.  (Pig.  103).— This  is  a  fusiform 
enlargement  at  the  caudal  end  of  the  left  thoracic  duct,  into  which 
empty  the  lacteals  or  vasa  chylifera  from  the  alimentary  canal,  and 
the  lymphatics  from  the  caudal  half  of  the  body  (§  992). 

Exposure, — Cut  the  peritoneum  along  the  abdominal  wall  from 
the  caudal  end  of  the  kidney  to  the  diaphragm.  Reflect  the  ]x?ri- 
toneum  and  kidney  mesad,  and  the  receptaculum  will  appear  as 
a  fusiform  yellowish  sac  on  the  dorso-sinistral  side  of  the  aorta 
extending  from  a  point  about  opposite  the  hilum  of  the  kidney  to 
the  hiatus  aorticus  in  the  diaphragm  (Pig.  90). 

§  988.  Ductus  thoracicus  sinister  (Fig.  103).— The  left  thoracic 
duct  is  the  common  trunk  which  receives  the  lymphatics  of  the 
entire  caudal  half  of  the  body,  including  those  of  the  alimentary 
canal— the  lacteals  or  vasa  chylifera — and  those  of  the  left  side  cf 
the  head,  face,  neck  and  thorax.    It  pours  its  contents — lymph  or. 
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daring  digestion,  mixed  lymph  and  chyle— into  the  V.  jngularis 
externa. 

The  duct  almost  invariably  divides  into  two  or  more  trunks  near 

^he  middle  of  its  coarse.    After  extending  for  a  few  centimeters  as  a 

doable  or  triple  dact,  it  may  unite  and  then  divide  again  before 

emptying  into  the  vein  (Fig.  108).     See  Coliu,  A,  article  Thoracic 

J>ucty  for  variations  in  the  domestic  animals. 

§  989.  BisMOtion.— Slit  the  diaphragm  ventrad  irom  the  hiatus 
aorticus  (Pig.  90),  and  turn  the  two  crura  or  piUars  of  the  dia- 
phragm aside  as  shown  in  Pig.  103,  Cnis  dphrg.  Turn  the  heart 
and  lungs  to  the  rights  and,  if  the  cat  is  lean,  the  thoracic  duct  will 
be  seen  on  the  dorso-sinistral  side  of  the  aorta,  as  a  continuation 
cephalad  of  the  receptacolom  (Pig.  103).  Cephalad  of  the  heart  it 
rests  on  the  ventral  aspect  of  the  A.  subclama  sinistra.  It  finally 
crosses  the  V.  hrachio-cephalica  sinistra  and,  receiving  the  va^a 
lymphaiica  from  the  head  and  neck,  empties  into  the  Y.  ju^Vr 
laris  externa  near  the  angle  of  union  of  that  vessel  with  the  V. 
stibclavia.  As  a  rule,  however,  the  tlioracic  duct  opens  into  the 
vein  in  two  places,  as  shown  in  Pig.  108.  Both  brandies  of  the 
divided  thoracic  duct  may  receive  a  lymi)liatic  vessel  from  the  head 
and  neck.  In  isolating  the  duct,  it  is  necessary  to  proceed  with 
great  care.  The  tracer  must  be  employed  sparingly.  The  pleura 
and  connective  tissue  are  most  safely  removed  piecemeal  with  scis- 
sors and  fine  forceps,  as  directed  for  exposing  the  nerves  and  sali- 
vary glands  of  the  face  (§  777).  It  is  especially  difficult  to  isolate 
the  duct  in  its  cephalic  third,  as  it  is  usually  double  or  triple,  and 
each  part  therefore  correspondingly  small  (Pig.  103,  A). 

The  first  rib  must  now  be  carefully  cut  and  removed.  The 
largest  of  the  vasa  lymphatica  in  the  neck  rests  on  the  langus  colli 
muscle  entad  of  and  parallel  with  the  carotid  artery. 

§  990.  Dnotiis  thoraoioiM  dexter. — The  right  thoracic  duct  or 
great  lymphatic  vein  is  the  large  lymphatic  trunk  into  which  empty 
the  vasa  lymphatica  of  the  right  side,  of  the  thorax,  of  the  head  and 
of  the  neck.  It  opens  into  the  right  V.  jugvZaris  external  in  the 
same  way  as  the  left  empties  into  the  left  V.jugularis  externa, 

%  991.  Exposure  and  DiMeotion.^ Employ  the  same  spi^ciraen 
that  was  used  for  the  left  duct,  make  an  incision  on  the  right  along 
the  neck,  and  expose  the  V.  jngularis  externa  to  its  junction  with 
the  V.  subclavia.  Do  this  very  carefully.  ITie  vasa  cliylifera  will 
be  seen  dorsad  of  the  aorta,  and  entering  the  veins  as  described  after 


THORACIC    DUCTS.  3G7 

unitiiig  with  the  duct  from  the  thorax.  The  lymph  in  these  vessels 
will  be  pale,  and  hence  they  must  be  looked  for  witli  care.  Tliey 
may  usually  be  recognized  from  their  characteristic  Toomliform 
appearance  (Fig.  103) ;  they  may  be  injected  (§  092,  A). 

LYMPHATIC  VESSELS. 

The  lymp1iAtlc8»  like  the  Teins,  ooutain  many  valvefl,  making  it  imponible  to  inject 
from  a  luge  tmnk  periphcrad,  aa  with  the  artericH.  The  vchsoIs  may  be  filled,  however, 
by  the  pnnctare  method  of  Ladwig,  whicli  consists  simply  in  thrusting  a  sharp  pointed 
canula  into  the  tisBuet  and  forciofc  Berlin  blue  through  the  canula  with  a  syringe. 

§  992.  lijrmphftticai  of  the  Arms  and  liOgs. — ^To  iigect  these 
pre{)are  a  glass  canula  (Fig.  32),  leaving  the  point  sharp.  Fill  the 
syringe  with  Berlin  blue  and  connect  it  by  means  of  a  rubber  tube 
to  the  canula.  Then  with  the  tracer  perforate  the  skin  covering  the 
pad  in  the  middle  of  the  hand  or  foot  of  a  cat  just  killed  (see  §§  181)- 
194),  and  insert  the  canula.  Push  it  into  the  tissues  slightly  and 
force  the  piston  slowly  down ;  at  the  same  time  compress  the  foot 
and  press  upon  the  limb  in  sucli  a  way  as  to  facilitate  the  flow  of 
the  mass  centrad.  It  is  well  to  insert  the  canula  into  all  the  pads 
on  the  ventral  surface  of  the  manus  or  pes.  It  n^qniros  some  time 
to  till  the  vessels  well.  In  the  cat  the  larger  trunks  follow  the  veins. 
K  the  leg  is  pressed  as  directed  and  the  injection  long  enough  con- 
tinued (15-30  minutes),  the  tlioracic  duct  may  be  filled. 

§  992,  A.  Lymphatics  of  the  Neck  and  Face. — To  inject  thiwe  employ  a  similar  or 
the  same  specimen,  and  insert  the  canala  in  the  nake<l  i>]nr<'  at  the  end  of  the  snout,  as 
directed  for  the  pad  of  the  foot.  Pn*ra  on  the  nost*  and  fare.  In  this  way  the  lymphatic 
vessels  on  the  face  and  in  the  neck  and  the  lymphatic  glands  in  Fig.  87  {01.  iym,)  are  very 
easily  injected. 

§  992,  B.  Injection  of  Lymphatic  Glands.— The  lymphatic  glands  upon  an  injected 
vessel  are  injected,  since  the  vessels  enter  them.  One  may,  however,  inject  the  glands 
directly  and  so  fill  the  efferent  vessels.  This  is  very  easily  done  by  inserting  the  canula  at 
the  peripheral  edge  of  the  gland  and  injiH^ting  centmd.  The  gland  will  first  become  very 
blue  and  then  the  mass  will  apiiear  in  the  efferent  vi^sselH.  Those  at  the  side  of  the  face 
(Fig.  87)  and  the  mesenteric  glands  (g  731)  are  large  and  favoral)le  for  this  oi)eration. 

If  it  is  desired  to  make  permanent  preparations  of  the  injected  lymphatics,  the  blue 
should  be  mired  with  half  Its  volume  of  the  blue  gelatin  mass  (g  1450,  Frey,  A). 

For  the  stmcture  of  the  lymphatic  vessels,  see  ^  984. 

Prei>aration — Fig.  103. — A  cat  was  fed  as  described  above 
(|  985).  Then  the  arteries,  but  not  the  veins,  were  injected,  and  the 
abdomen  and  thorax  were  opened  as  there  described.  The  ])08ition 
of  the  birge  lacteal  tmnk  crossing  the  V,  mesenf erica  superior  was 
then  found  as  described,  and  a  V-shaped  incision  made  in  it  with 


BcisBora  (Fig.  40)  at  tbe  point  where  it  crosses  the  vein.  A  canula 
was  iosertt'd,  but  not  tied.  The  injecting  mass  was  thin  and  colored 
with  chrome  yellow  (§  344,  E).  A  very  gentle  pressure  was  exerted 
iu  forcing  down  the  piston  of  the  syringe.  Tiie  canula  was  lightly 
compressed  with  the  fingers  where  it  was  inserted  in  the  vessel. 
The  receptaculnni  and  duct  were  slightly  compressed,  the  fingere 
being  moved  at  the  same  time  eephalad,  to  facilitate  the  movement 
of  the  iiyecting  mass.  When  the  dnct  seemed  well  filled,  the  can- 
ula was  removed,  j'Vfter  the  injection  of  the  duct,  the  moat  caudal 
■pRTt  of  the  postcava  was  opened  to  allow  the  blood  to  escape,  and 
then  loosely  ligatured  centrad  of  the  incision.  Finally,  the  veins 
were  injected  with  blue  plaster  (§  342)  from  the  axillary  vein.  After 
an  hour  the  pasa  chylifera,  receptaculnm  and  duct  were  carefully 
isolated  as  describt^  above  (g  989).  The  siMwimen  was  preserved 
as  directed  (§286). 

Explanation  of  Fig.  103.— Adm.,  Corpus  adrenale — The  adrenal  or  BuprarPunl 
bodj.  Aortft.  A.  ra.,  A.  renalis— The  reiial  Hrtcr;.  A.  m.  s.,  A.  meaenterica  supe- 
rior— TbeBiiperiormoBeateric  artfrj.  The  lacteal  Tesael  which  was  injected  eitenda  nearly 
parallel  with  this.  A.  c,  A.  ccBliacA— The  ccclinc  an«r;  at  axis.  A.  adreno-lumboJis — 
The  ndreuo-luinbur  artery,  AA.  costales — The  costal  orinlercoetal  arterips.  A.  brcph., 
A.  brachio-cephoiicB — The  brae hio- cephalic  or  innominate  artery.  A.  sbcl.,  sin.,  A. 
subdavia  sinistra — Thi!  left  subclavian  arterv.  A.  sbclv.  dext.,  A.  subclavia  dextra — 
Tlie  riirht  subclavian  artery.  A.  vert.,  A.  vertebraJis — The  vertebral  anury.  A.  incstl. 
sup.,  A.  intercostalis  superior — The  siipi'rior  intercostal  artery.  AA.  stemaies — The 
Bternal  (ir  internal  mammary  arieric-s.  Cafdia — Tim  heart.  C.  1.  ai.,  Cavum  lobi  aijrgj 
(§  810,  Fig.  89).  Colon  et  czcum.  Costi  (14|— Ribs,  In  this  cat  llierp  wen-  fnuneen 
rlba.  Cms  dphrg.  (diapfaragntatjcum)— One  ni  the  plllaraof  the  diaphragm.  Ductus 
thoracicus  sinistra — The  left  thoracic  duct.  Duod.,  Duodenum.  Glnd.  tym.,  Glojldula 
lymphatiea— One  of  the  lymphatic  glaoda,  Several  email  branches  connect  it  with  the 
injecti.-d  laccculs.  Humerus — Sec  Fig.  40.  Ileum — The  pari  of  the  small  inii^iiiie  next 
the  co'Ciim,  Mesocolon — The  duplicature  of  peritoneuw  belonging  to  the  colon.  M. 
psoas.  M,  longus  colli.  M.  serrat.,  M.  serratus  mag^ius  (g  <li)4).  M.  teres  (g  060). 
H.  latissimus,  M.  latissimus  dorsi  (§  0.^5).  N.  splnch.,  N.  splanchnicus— The  iwo 
BplftBchnic  nerves  are  showo  here  (eee  Fig.  107),  N.  g.  d.,  N.  gastricus  dorsalia — Tbe 
dorpa]  gflBtric  nerve.  N.  g,  v.,  N.  gastrjcus  ventralis — The  ventral  gaslric  nerve. 
N.  phrn..  N.  phrenicus— The  left  phrenic  nerve.  N.  sympathicus— Tin-  led  pym- 
pnthicor  Bympnthetic  nerve.  Omentum  maj  us —Epiploon  (g  727),  (Es.,  CHsophagus, 
Postcv.,  Posleava.— The  inferior  or  luiccnding  vcnn  cnva.  Pancreas.  Recep.  chyli, 
Receptaculum  chyli,  V.  m,  s,,  V.  mesenterica  superior— The  superior  mesenleric  vein. 
V,  sbclv.  sin.,  V.  subclavia  sinistra— The  left  subclavian  vein.  V,  jgl.  ext,,  V.  jugu- 
lads  externa— Tlie  pxiemal  jufrular  vein. 

Fig.  103,  A.— Terrains  I  ion  of  the  l.-ft  thoracic  dm-t. 

Vena  subclavia  sinistra — Thn  left  sulielavian  vein,  V.  brcph.  sin.,  V,  braclii»> 
cephaliea  sinistra.  V.  jgl.  ext.,  V.  jugularia  externa — The  extemal  jugnlor  vein. 
Vas  lymph.  (lymphaticum) — One  of  tbe  lympbatlc  trunks  from  the  head. 
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CHAPTER    IX. 

NEUBOLOGY— THE  STUDY  OP  THE  NERVOUS  SYSTEM. 

OBKSRAL  00N8n>KRATI0M»— THE  MTELOM  (SPDVAL  CORD)  AND  ITS  NERYES— THE  BRA- 
CHIAL PLEXUS — THE  YAOUS  HERVE— THE  STMPATHIC  SYSTEM— THE  RELATIONS  OF 
THE  8YMPATHIC  AND  MTELENCEPHALIC  (CEREBRO-BFINAL)  SYSTEMS — STRUCTURE 
or  NERVOUS  MATTER. 

§  993.  Oeneral  -Coiudderations.  —  Nerves.  —  Throughout  the 
body,  distributed  to  all  organs  and  membranes,  there  are  white  cords 
which  are  neither  hollow  like  the  vessels  nor  inextensible  like  the 
tendons,  but  composed  of  a  greater  or  less  number  of  fibers  of  a 
peculiar  structure  (§  1048).  These  cords  are  called  nernes ;  the 
larger  ones  are  also  distinguished  as  trunks^  the  smaller  as  branches^ 
the  yet  smaller  as  twigs^  and  the  final  subdivisions  bla  fibers  or  ter- 
minaXfllaTnents. 

%  994.  Ganglia, — The  peripheral  ends  of  the  nerves  are  distributed  to  the  Yarious  tis- 
uaiem  eonstitating  the  muscles,  bones,  viscera,  membranes,  etc.  Their  central  ends,  how- 
eYer,  are  sooner  or  later  traceable  to  collections  of  cells  (§  1048,  B),  with  which  they  are 
more  or  less  closeljr  and  directly  connected.  Such  collections  of  cells,  whether  or  not 
intermingled  with  fibers,  are  called  ganglia,  or  said  to  a)nstitute  ganglumie  tisme, 

%  996.  Alba  and  Cinerta. — In  the  ganglia  the  gray  pnitoplasm  of  the  nerve  cells 
imparts  to  the  mass  a  more  or  less  decided  gray  color.  Hence  the  ganglionic  tissue  is 
commonly  spoken  of  as  the  grag  matter,  or  more  technically  the  (substantia)  cineren. 

Bat  although  the  central  (ental)  part  of  each  nerve  fiber  is  a  band  of  gray  protoplasm, 
it  is  in  most  cases  so  completely  covered  by  a  white  substance  (myelins,  medullary  eheath 
or  uhUt  tubttanes  of  Sehwinn),  that  the  prevailing  color  of  the  fibrous  nervous  tissue  is 
tMt£,  and  it  is  commonly  known  as  the  white  substance,  or  more  technically  the  (substan- 
tia) oAo. 

§  996.  Primary  Divisions.— The  nerves  and  ganglia  may  be 
conveniently  considered  as  forming  two  great  divisions  which  are 
tolerably  distinct  in  location  and  functions,  but  are  nevertheless 
anatomically  connected  and  physiologically  associated :  they  are 
the  sympathic  (sympathetic)  and  the  myelencephalic  (cerebro-spinal) 
nervous  systems. 


The  latter  is  more  directly  connected  with  the  sh'n  and  with  the 
skeletal  muscles  which  are  comrnonly  wluntary. 

The  former  is  chiefly  distributed  to  the  viscera  and  to  the  vascni- 
lar  system,  and  is  regarded  by  some  as  merely  a  dependency  of 
the  other. 

§  B87.     Ctntml  and  Peripheral  Pwdon*.— ProvUionally  adopltng  the  arrED^menl 

above  Indickted  rb  at  least  convement.  cacli  uf  these  Iwu  gn^i  dlvlaioDB  of  the  nerrons 
(yslem  coDsUIs  of  a  etittral  and  a  peup/ieral  punlun.  1  he  central  (lortlon  of  the  87111- 
ptitbic  is  a  ddttble  r/uUn  of  gang  ia  placud  sliiiig  the  ventral  aspect  of  the  rolumng  veN 
tebratis,  and  ibiit  vUliin  the  veoiral  or  visci'rat  B^niatic  cavit;.  Two  pairs  of  these 
ganglbi  are  ebown  io  Fig.  lOD,  lliat  of  the  left  side  displaced  dorsad.  The  ppriphenl 
p»rt  comprises  tiiebrandiei  from  these  §;aiiglia,  wiili  pUxuttf  Bituated  aniontc  or  upon 
the  viscera  nnd  vesarjle.  aad  numerous  buihiI  ganglia  in  tlje  walls  of  the  intestine  and  etsc" 
where.  The  details  of  the  arrangement  of  this  fiystem  will  be  given  in  connection  with 
Fig,  107  and  109,  where  also  will  l)e  pointed  out  the  eiistcnoe  of  rumt  cmimunieantfa 
bctn-een  the  sjmpathic  and  the  cercbro-BpiiiBl  svslems. 

The  peripheral  part  of  the  corehro-spinnl  Bysteni  cnnsisls  of  nerteii  which  occasionally 
form  plef'tKf  (Fig.  104,  105).  and  present  gimglia  nt  pnints  10  be  presently  iiidicaied. 

The  central  part  of  the  oerebro-spinal  system  is  lixlged  within  the-  eanalU  neuralit  s. 
cerd>nMipiiinli»— the  cavities  of  the  crBniuin  [g  4B1)  and  vi'rtcbml  column  (^  470).  It  Is  a 
oontinuoos  mass  of  alba  and  cinerea.  Tlie  cranlul  portion  is  the  enetphnltm  or  frmin, 
and  (he  spinal  porLiou  Is  the  nij/eUm  or  trpiruil  eord.  The  doraul  aspect  of  the  bmin  and 
of  part  of  the  myelcin  is  slinwn  in  Fig.  104. 

g  009.  T/ie  Mgelonat  Alba  ami  Ci^ere-i.—Xhe  rineroa  of  tlie  mjelon  presents  the  form 
of  n  column  dtfplg  Jlutrd  on  four  sides,  doraal.  veiUnU  and  lateral.  On  a  tran6e--tloD,  the 
apixnrunce  is  apjiroiiniatelj  that  of  a  letter  H,  the  ends  of  tbe  two  uprights  being  curviid 
latemd.  Hence  these  areas  are  commonly  known  as  tlie  eoraua  or  Aoms.  two  doreal  and 
two  ventral. 

The  interspaces  are  occupied  by  the  aBta.  Since,  however,  the  myelon  Is  nearly  divided 
Into  lateral  halves  bj  the  ^^Hiire.',  dorsal  and  vpntral,  what  woald  otherwiso  be  single  dor- 
sal and  ventral  columns  of  alba  arc  double  ;  hencti  on  each  side  tliere  is  a  lateral  colaran 
and  a  dorml  and  wntnil  onu.  Tbesu  features  are  indicated  u|inu  Fis.  100  and  112.  The 
general  arrangement  of  alba  and  einereo  in  the  brain  will  be  dtscribtd  in  connection 
with  tbe  structure  of  that  organ  in  tliap.  X. 

%  OBS).  Miliar  and  Sinsory  S'frvct.—'Bj  means  of  eipeiiments,  it  has  been  ascertained 
that  certain  tiervea  mainly  or  eiclusively  trauainit  neiunrs  imprennanii,  muile  upon  the 
pans  to  which  tbeir  peripheral  ends  are  distributed,  loiBirrd  l/ie  myeiinerphalon.  tlini  ie, 
eentrad  or  cetUripetalls  ;  while  others  convey  motor  impuUe*  to  mnaeles  in  the  oppotiite 
direction,  periphtrad  or  oenirifagaUg. 

g  1000,  jtfolor  and  Smsory  Buo(«.  — A  nerve,  especially  a  larne  trunk,  usually  contains 
some  of  both  sets  of  (IberH  ;  b'.it  near  the  junction  of  the  trunks  with  the  myelon,  each 
trunk  divides  into  two  roolt,  which  are  attached  to  tbe  myelon  upon  its  dotso-lnteml  ntid 
ventro-Iateral  aspects  respectively.  Ann  torn  ically.  these  roots  ore  durial  and  rcntral  <an. 
lerior  and  posterior),  hut  phyBiologically,  Ihey  difliT  as  do  certain  of  the  cranial  Dfrves: 
the  diTTfil  enn  tmimniit  irnpreaiont  erntraii,  snd  tbe  rtntral 
periphtr'id.    Hence  they  are  commonly  designated  as  the  m 
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$  1001.  The  Cranial  Nertti. — As  will  ho  shown  in  Chap.  XI,  there  are  reasona  for 
rejcaiding  some  at  least  of  the  nenres  which  arise  from  the  brain  as  representing  the  motor 
and  sensorj  roots  of  ordinary  myelonal  nerves. 

§  1002.  Fun£tion$  of  the  Alba. — So  fieir  as  known,  the  nerves  and  other  parts  consisting 
wholly  of  the  white  or  fibrons  nervous  tissue  are  simply  capable  of  transmitting  impres- 
sions which  are  made  upon  them  ;  their  office  is  one  of  conduction  only. 

%  1003.  ^i£/i^'aiMo^<A«  C/tn^^a.— Different  portions  of  the  gray  or  ganglionic  nervous 
tiasne  have  been  found  to  act  in  one  or  more  of  the  following  ways : — 

(A)  Ai  Trophit  Centtre. — The  ganglia  upon  the  dorsal  roots  of  the  myelonal  nerve 
fcmnks  (Fig.  109)  seem  to  preside  in  some  way  over  the  nutrition  of  those  roots,  and  are 
therefore  said  to  have  a  trophic  action.  The  same  may  be  the  case  with  the  ganglia  con- 
rtituting  the  central  portion  of  the  sympathic  system. 

(B)  Ae  Centen  of  Automatic  Action. — The  ganglia  in  the  substance  of  the  heart,  and 
perhaps  in  some  other  localities,  appear  to  possess  tlie  power  of  brining  about  the  action 
[nf  the  muscular  fibers  with  which  they  are  connected  independently  of  other  parts. 

(C)  Ai  Center*  of  Inhibition — Certain  portions  of  the  cinertii  seem  to  be  able,  either 
lutcunatleally  or  otherwise,  to  interfere  with,  check  or  inhibit  the  activity  of  other  parts 
di  the  cinerea. 

(D)  Am  Agente  of  the  WiU.—Pori\onB  of  the  cortex  cerebri  appear  to  bo  immediately 
ander  the  influence  of  volition,  which  is  unable  to  directly  actuate  other  parts  of  the 
brain  or  of  the  body. 

(£)  A$  a  Medium  of  C</iuffir^km.— Acting  as  the  agent  of  the  Will,  the  cortical  cinerea 
must  be  capable  of  transmitting  impressions  and  impulses  to  and  from  the  rest  of  the  body. 
Moreover,  there  are  reasons  fur  believing  that  the  myelonal  cinerea  does,  or  at  least  may, 
take  a  share  in  the  transmission  of  impressions  and  impulses  between  the  brain  and  the 
tKxly. 

(F)  A$  a  Center  of  Reflex  Action,— MtLny  actions,  especially  those  of  the  viscera  nnd 
ressels,  are  brought  about  in  an  indirect  way.  An  impression  made  at  the  peripheral 
md  of  a  sensory  nerve  is  transmitted  through  the  nerve  and  through  the  dorsal  or  sensory 
root  to  the  cinerea  of  the  myelon.  Here  it  is  appiarently  transformed  into  a  motor  Im- 
pulse which  leaves  by  one  or  more  vent  ml  ror)ts  and  cauHes  an  action  of  the  appropriate 
nuBcles  or  vessels  or  viscera.  This  kind  of  action,  which  may  be  very  complex,  in  called 
^eflex,  and  the  cinerea  is  said  to  operate  as  a  center  for  the  reception  and  interpretation  of 
:he  message  and  the  determination  of  the  response  to  be  mode. 

§  1004.  Analogies  of  the  Nerw^ie  and  Va*rtilar  St/tttfmM.'—(A)  Somewhat  remotely^ 
;he  twofold  division  of  the  former  into  the  sympathic  and  the  cerebrospinal  may  lie  com- 
wred  with  the  division  of  the  latter  into  the  lymph  and  the  blood  taecular  $ystemfi. 

(B)  Confining  the  comparison  to  the  better  known  and  more  extensive  divisions,  each 
)resents  a  central  and  a  peripheral  portion.  In  each  cam.'  the  central  organs  are  relatively 
irtioe  and  the  peripheral  pasaite. 

(C)  The  vemts  carry  the  Uood,  containing  the  elements  of  nourishment  and  the  pro- 
lucts  of  waste,  toprether  with  heat.  The  nerres  transmit  impremons  and  impulses,  by 
neans  of  which  the  different  organs  are  conncfcted  and  made  capable  of  mutual  and  har- 
nonious  action.  Both  vessels  and  nerves  are  thus  channels  of  communication  ;  but  they 
liifer  as  do  rivers,  canals,  mads  and  railways  from  the  telegraph  and  the  telephone.  The 
vlations  established  are  of  commerce  on  the  one  hand  and  intelli^nce  on  the  other. 

(D)  Again,  as  the  vessels  are  of  two  kinds,  the  arteries  which  carry  blood  from  the 
leart  and  the  veins  which  return  it  thereto,  so  there  are  two  sets  of  nerves,  motor  and  sen- 
wy,  which  transmit  impulses  in  one  direction  and  impressions  in  the  other.     The  direc- 
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tion  in  the  ar(«ri€*  and  tie  m"tar  nerve*  \%eentrifjign.'.  wLIleil  iseentripttalm  the  tetuorg 
ntTvei  ajid  tlie  mint.  [For  tliie  reason,  upon  cnlon^d  dlR^roiiis,  it  Ib  at  leaat  convenient  to 
roprcfleot  tlie  jnotor  oprvea  b_v  rrd,  the  Q)ir)r  al  most  uriurial  blood,  nnd  tlie  aentory  nerves 
bj  Uut,  ths  color  of  tLe  blood  in  most  of  tlie  veins]. 

(E)  Like  the  two  kinds  of  vemels,  the  motor  nerves  divide  and  Buiidivido  so  as  to  fomi 
smaller  and  Bmsller  bmnchcs.  wliilo  the  eensorj^  nerves  unite  and  reunite  to  Torm  larger 
and  larger  trunks. 

§  1003.  Differeneea  belireen  the  yervoui  and  Viucular  %rtem». — Here,  however,  the 
strict  analogy  reuses.  The  connection  of  the  two  mie  of  nerves  at  the  mjelon  ia  not  well 
uiiderGtuod,  but  it  is  certainly  less  simple  than  tbal  of  tbu  great  venous  and  arterial  trunks 
at  the  heart,  sejiarated  as  the?  are  only  bv  the  luofn. 

Agnln,  while  tlie  capillaries  eatablish  a  complete  continuity  of  the  perlpljcml  ends  of 
tlie  arteries  nnd  veins,  no  such  constant  connection  has  been  shown  to  exist  lietneen  the 
motor  and  sensory  nerves,  which  commonly  terminate  independently  eilber  in  muscle  or 
III  senaiiive  surfaces  :  but  see  Beale,  A,  340. 

Tlie  subdiviHon  of  the  vessels  is  like  that  of  a  large  stream  into  several  smaller,  all 
being  part  of  one.  But  as  a  rule  the  nerve  tibers  maintnin  their  independence  throngh- 
out  their  course  Irom  the  myelon  to  ilie  termination,  and  the  larger  nerves  arn  made  np 
by  thp  oasociatiiin  of  many  Rbors,  and  not  by  their  actual  union  into  one  large  Gber. 

Arteries  and  veins  differ  not  only  in  that  the  former  usually  contain  purer  blood  and  the 
latter  that  which  ia  less  pure  (the  pulmonary  vessels  forming  eiceplions  to  the  rule) ;  nor 
even  in  that  the  current  in  the  one  is  always  toward  the  heart  and  in  the  other  away 
from  it.  The  real  distinction  Is  in  their  atTucture,  the  arteries  containing  more  elastic  and 
masculnr  tissue,  by  virtue  of  which  they  are  more  perfectly  ehulie  and  eontrariiU;  their 
walls  also  are  relatively  thicker,  m  that  they  remain  open  when  empty  instead  of  collaps- 
ing like  the  veins.  But  no  such  distinctions  have  been  ascertained  between  the  motor  and 
sensory  nerves,  and  the  proof  that  a  sensory  nerve  may  trntiamit  an  impression  in  the 
(lircctiou  opposite  to  the  usual  one  goes  far  to  indicate  that  their  properties  as  well  as  iheir 
structure  are  identical,  and  that  the  difference  in  their  functions  depends  upon  the  connec- 
lioos  of  ilieir  central  end  with  the  dorsal  and  reniral  regions  of  tlie  myelon  and  of  their 
peripheral  endD  with  muscles  or  with  sensitive  parts. 

THE    MYELENCEPHALIO    OR    CEREBRO-SPINAL 
NERVOUS   SYSTEM. 

§  1008.  The  Myelon. — This,  called  also  chorda  spinalis  or 
spinal  cord,  is  the  longer  and  more  slender  portion  of  the  myelen- 
ceplialon  or  central  part  of  the  r^rebro-spinal  axis,  and  is  lodged 
within  the  crmalis  nejiralis  of  the  columna  terlebralis  [,%  479\ 

Bt/erCTic-  to  the  Jtt>f?on.— Quain,  A,  I,  .^B8,  and  11,  489  ;  Gray,  A,  603 ;  HyrU,  A,  463 ; 
Oegenbaur  (liankeater).  A,  513 ;  Chauvcau,  A.  TOB  ;  Cliaiiveau  (Fleming).  A,  6M  and  747 : 
Qurit,  A,  715  ;  Owen,  A,  III,  73  ;  Milne-Bd wards.  A,  XI.  357  ;  Loyh,  A,  SOI 

As  briefly  stated  in  %%  M7,  D98,  the  myelon  Is  a  eontlnuoua  mass  of  nlba  nnd  cineren, 
and  is  funciionally  a  gigantic  motor  and  sensory  nerve,  an  elongated  ganglion  and  a  cen- 
ter of  reflei  actions.  It  may  be  conveniently  divided  into  re^ons  rorr«epooding  with 
those  of  the  vertebral  column,  eerrikal,  thorae.ir,litfAar.  taenU  and  fiiiidiil ;  bat  the  ana- 
tomical (lisiinclions  between  them  consist  chiefly  in  the  increase  or  decrease  of  the  cinerea 
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or  of  the  alba.  Corresponding  with  the  origins  of  the  large  nerves  forming  the  brachial 
and  smcral  plexuses,  and  supplying  respectively  the  arms  and  the  legs,  tlie  myelon  presents 
enlargements  which,  from  their  location,  are  known  as  the  ceroieal  and  lumbar  enlarge- 
ments. The  cephalic  end  differs  from  the  rest  in  several  respects,  which  will  be  indicated  in 
Cliap.  X ;  it  is  oommonlj  regarded  as  a  division  of  the  brain  under  the  name  of  vudviUi 
or  meteneephaltm. 

The  dorsal  aspect  of  the  cervical  and  of  part  of  the  thoracic  mjelon  is  represented  in 
Fig.  104 ;  transections  of  it  are  given  in  Fig.  90,  100,  109  and  112. 

1$  1007.  The  Myelonal  or  tSpiiuU  Nerces. — These  arise  from  the  mjelon  or  spinal  cord 
(Fig.  104)  and,  except  in  the  lumbar  region,  pass  almost  directly  laterad  througli  the  inter- 
vertebral foramina,  and  are  distributed  to  the  tissues.  If  a  section  of  the  body  be  made  at 
the  proper  level,  as  in  Fig.  109,  it  will  be  seen  that  the  nerves  are  in  ptiira,  and  that  each 
nerve  trunk  arises  by  two  roidi—ihe  dorsal  (posterior)  root  arising  irom  the  dorso-lateral 
aspect  of  the  myeion,  and  the  ventral  (anterior)  root  from  the  ventro-lateral  aspect.  These 
extend  toward  the  intervertebral  foramen,  piercing  the  dura  on  their  way.  In  the  foramen 
they  unite  to  form  the  nerve  trunk,  but  just  as  they  unite  there  apix^ars  on  the  dorsal  (pos- 
terior) root  a  swelling — the  ganglion  of  the  dorsal  root  (§  999). 

The  nerve  trunk  soon  divides  into  two  primary  divisions — the  doraal  or  posterior  prv 
mary  and  the  ventral  or  anterior  primary  division  (Fig.  109).  The  dorsal  primary  division 
supplies  the  parts  dorsad  of  the  spinal  column,  while  the  ventral  su{)plips  the  parts  ven- 
irad  of  the  spinal  column,  including  the  limbs.  For  the  most  part,  the  ventral  are  much 
larger  than  the  corresponding  dorsal  divisions ;  the  stiboccipUal  and  tho  great  occipital 
nerves  are,  however,  exceptions  (see  explanation  of  Fig.  101).  Thu  my  clonal  nerves  are 
sometimes  designated  by  the  names  of  the  groups  of  vertebras  through  whose  intervertebral 
foramina  they  emerge — cervical,  thoracic,  lumbar,  sacral  and  coccygeal  or  caudal  {%  4^3). 

Preparation — Fig.  101 — The  muscles  covering  the  spinal  column  were  first  car(*fu11y 
removed  on  the  left  to  the  level  of  the  vertebral  laminas.  The  neural  arch  was  removed 
with  nippers,  entirely  on  the  left,  partly  on  the  right.  This  exposed  the  myel^»n,  the  nerves, 
and— on  the  left— the  vertebrarterinl  canal  with  its  cunuined  vertebral  artery.  The  left 
nerves  were  then  isolated  by  commencing  at  their  origin  and  tracing  the  ventral  primary 
division  peripherad,  removing  tho  muscles  and  connective  tissue  with  the  tracer,  forceps 
and  scissors.  The  MM.  rhomboideus  and  srrratus  {magnux)  were  cut  and  tiie  scapula 
strongly  lateriducted,  to  expose  the  brachial  plexus.  The  i^rts  of  this  plexus  were  then 
carefully  isolated ;  (compare  with  the  ventral  view.  Fig.  106).  On  the  right,  tho  d  Drsal 
primary  divisions  of  the  nerve  trunks  were  is. dated  as  di«crib(5d  for  the  h*ft  (8oo  also 
§  1008).  They  are  as  a  rule  smaller  than  the  ventral,  and  hence  rtHjuitt*  more  care  for 
their  isolation.  The  myelonal  dura  was  entirely  removed  from  the  left  Hide  with  tho  fine 
forceps  and  scissors,  but  only  to  the  level  of  emergence  of  the  nerves  on  the  right. 
Finally,  the  skull  was  nipped  away  from  the  dorsal  and  lateral  aspect:^  of  tlie  bruio.  com 
niencing  at  the  foramen  magnum  (Fig.  5.")) ;  see  Ciiap.  X. 

In  preserving  this  specimen,  the  rectum  was  cleared  and  the  alxlomen  and  thorax  filled 
with  95  per  cent,  alcohol  (^  282);  then  it  was  suspended  in  a  jar  of  alcohol  (jj  280)  by  a 
cord  tied  to  the  tail  and  le>;s.  Cotton  was  placed  in  the  metaccelia  or  4th  ventricle,  to 
raise  the  cerebellum,  and  between  the  hemispheres,  to  divaricate  them  sufficiently  to 
show  the  callosum. 

Explanation  of  Fig.  104.— Cerebellum,  crz.— Epencophalon  ;  Cliapter  X.  Costae  (7) 
— The  first  seven  ribs.  Dura— Dura  muter  of  the  myeion.  Fm.  alt..  Foramen  at  Ian  tale 
The  atlantal  foramen  in  the  ccphalo-dorsal  raarg-iu  of  the  atlas  ;  througli  it  {lass  the  A. 
terUbralis  and  the  N.  suboccipitalis  or  1st  cervical  nerve.     Ganglion — Ganglion  on  the 
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doreal  (posterior)  root  of  the  6th  left  cenrical  nerve ;  gpanglia  are  present  on  all  as  shown  in 
this  figure ;  see  also  fig.  109.  Hemispbsrae — Cerebral  hemispheres,  prosencephalon  ; 
see  Chap.  X.  MM.  (hr.  sqi.)  lerator  anguli  scapulae  et  serratus  (magnus)  (g  604).  M. 
sbscp.,  M.  snbscapnlaris — The  light  streak  between  this  and  the  preceding  muscle  is 
the  glenoid  border  of  the  scapula  (Fig.  44).  M.  supraspinatus— See  g  678.  MM.  tra- 
pezii— Trapeiius  mnsdes ;  see  Fig.  66.  N.  accessorius— The  spinal  accessory  nerves  (xi) ; 
this  nerve  passes  along  the  ental  surf  see  of  the  trapezius  muscle ;  see  also  Chap.  X.  N. 
crcm.,  N.  circumfleziis  (g  1024).  N.  ctn.  int.,  N.  cutaneus  intemus  (§  1021).  N. 
hpgis.,  N.  hypoglossal — The  12th  pair  of  ertnial  nervej  ;  Chap.  X.  N.  latis.,  N.  latis- 
simus— Nerve  of  the  if.  UUMmui  darn  (§  1028).  N.  medius  $,  medianus  (§  1025).  N. 
m.  spiralis,  N.  muscnlo-spiralis  (g  1026).  N.  m.  ctn.,  N.  musculo-cutaneus  (§  1022). 
NN.  myen.,  dr.  dsL,  NN.  myelencephalici,  diTisio  dorsalis  (15)— Dorsal  (posterior) 
primary  division  of  the  first  15  myelencephallc  or  cerebrospinal  nerves.  NN.  myen.,  dr. 
▼lit.  (15),  NN.  myelencephalici,  diTisio  yentralis— The  ventral  (anterior)  primary  divi- 
sion of  the  first  15  myelenoephalic  or  oerebra-spinal  nerves.  N.  oc.  (occipitalis)  major — 
This  forms  the  dorsal  part  of  the  2d  cervical  nerve  ;  it  receives  a  large  anastomotic  branch 
from  the  8d  cervical  nerve  ;  tills  nerve  is  distributed  to  the  dorsal  and  caudal  regions  of 
the  head ;  in  the  1st  and  2d  cervical  nerves  the  dorsal  primary  divisions  are  as  large  or 
larger  than  the  ventral  (§  1007).  N.  rhmb.,  N.  m.  rhomboidei—Nerves  of  the  romboideus 
muscle.  N.  sbscp.,  N.  subscapalaris  ($g  942  and  1028).  N.  spscp.,  N.  suprascapu- 
laris — A  large  nerve  from  the  brachial  plexus ;  it  sends  a  branch  to  the  clavicular  end  of 
the  davo-trapezius,  but  Is  mainly  distributed  to  the  scapular  muscles ;  it  is  in  company 
with  the  suprascapular  artery ;  see  §g  987,  1020,  and  Fig.  105.  N.  suboccipitalis— The 
1st  myelonal  nerve ;  Its  name  is  not  written,  but  it  traverses  the  Fm.  atl.  with  the  A.  ver- 
te^raUi.  N.  thr.  post.,  N.  thoracicus  posterior— The  external  respiratory  of  Bell  (§  1029); 
%  1019  for  the  internal  retpiratory  or  phrenietu.    N.  ulnans  (g  1028). 


§  1006.  Oeneral  Direotioni  for  Disseotiiig  the  Nervous  Sjrt- 
tem. — ^The  precautions  mentioned  in  §  696  (10)  should  be  carefully 
observed,  and  especial  care  taken  that  the  part  under  examination 
should  be  in  a  good  light  Employ  a  tripod  magnifier  (Fig.  36) 
whenever  necessary  to  determine  the  course  or  n^lations  of  small 
branches.  Change  the  position  of  the  cat  as  often  as  is  necessary 
to  get  the  given  part  in  the  best  light  or  to  make  it  more  accessible. 

Whenever  a  part  is  dissected,  it  should  be  kept  moist  by  recov- 
ering it  with  skin  or  sheet  rubber,  or  by  placing  \ij>on  it  a  tuft  of 
cotton  wet  with  15  jyer  cent,  glycerin  (8  170). 

In  fresh  animals,  nerves  may  be  distinguished  from  connective 
tissue  or  empty  vessels  by  their  glistening  and  wavy  or  crimi)ed 
appearance  when  looked  at  closely.  An  uninjected  vessel  may 
always  be  distinguished  by  cutting  a  slit  in  it  and  demonstrating 
its  tubular  character  with  the  tracer. 

§  1009.  Imtruments  and  Material, — Fifteen  per  cent,  glycerin ;  cotton  ;  towels  or 
cloths;  pins;  tracer;  fine,  coarse  and  bone  RciRPors :  nippers;  scal|)el8;  arthrotome  : 
injecting  apparatus  and  material  (Chapter  IV) ;  skeleton,  and  a  natural  skeleton  of  the 
arm  (§202). 
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Choice  of  Specimen. — A  lean  cat  with  milk  teeth  is  preferable :  young,  because 
bones  are  softer  and  more  easily  cut ;  lea/i^  because  the  tracing  of  nerves  is  difficult 
when  unobecured  bj  fat.     TUe  usual  precautions  for  cleanlini'iss  should  be  observed  (g  199).  ^~  ^\ 
and  if  it  be  desired  to  demonstrate  the  fiertd/ral  artery  as  in  Fig.  104,  the  arteries  riionkK:^  C  J^ 
be  injected  from  the  abdominal  aorta  or  the  femoral  artery  (g§  845,  368).     The  eat  ahoalcK^  djl^ 
be  deprived  of  blood  by  opening  the  V.femoralia  near  Poupart's  ligament,  oentrad  of  th^^-^^, 
last  pair  of  valves  (§  862),  or  the  postcava  may  be  opened. 


Posture. — Place  the  cat  ventricumbent  with  a  block  between  th^ 
arms  and  under  the  neck,  so  that  the  structures  on  the  dorsal 
of  the  body  may  be  somewhat  tense.    The  legs  sliould  be  tied  tc^:^  \ 
the  tray,  so  that  the  subject  will  not  move  too  much. 

§  1010.  Exposure  and  Dissection.— V^ii  the  hair  (§  364)  alonj^ 
a  line  1  cm.  sinistrad  of  the  dorsimeson,  commencing  at  the  base  ot 
the  skull  and  ending  opposite  the  gleno- vertebral  angle  of  the  ecaj 
ula.  Cut  the  skin  along  this  line  and  reflect  it  for  2-3  cm.  on  th 
left  and  just  beyond  the  dorsimeson  on  the  right.  In  reflecting  th. 
skin  on  the  right,  it  should  be  torn  from  the  body  rather  than  ci 
so  that  the  nerves  passing  into  the  skin  may  be  more  easily  d< 
tected.  During  the  dissection  the  parts  should  be  kept  covei 
with  skin  as  much  as  possible  and  moistened  occasionally  with  15 IX:^  ^oer 
cent,  glycerin.  In  case  it  takes  more  than  one  day  to  complete  tin  _M^ie 
study,  the  preparation  should  be  moistened  with  16  i)er  cent.  ^1.^^^  y- 
cerin,  covered  with  skin  and  then  with  a  damp  towel,  and  kept  in  j  a 
cool  place.  As  the  dissection  of  a  given  part  is  completed,  the^^  -re 
should  be  laid  upon  it  a  tuft  of  cotton  moistened  with  15  per  ceu  -^tnt. 
glycerin. 

§  1011.  Demonstration  of  the  Ventral  Primary  Division  <g        >^ 
Nerves  of  the  Left  Side  (Fig.  104). — After  the  skin  is  reflected  a 
the  left  side,  commence  in  the  7th  intervertebral  space  and  cut  \Y 
muscles  from  the  left  half  of  the  neural  arch  (§  478),  and  with  tl 
tracer  carefully  isolate  the  nerve  as  it  emerges  through  the  interv( 
tebral  foramen  (§  484).    Then  with  the  nippers  remove  the  left  haZ 
of  the  neural  arch,  and  the  origin  of  the  nerve  from  the  myelon  wt^ — ill 
be  seen.    Continue  to  expose  the  nerves  in  this  way  until  the  ^^Sd 
cervical  or  great  occipital  nerve  is  reached.     Tliis  does  not  emer^g,  — ^e 
through  a  special  intervertebral  foramen,  but  between  the  arches  ^    of 
tlie  atlas  and  axis  ;  lience  the  ganglion  is  Imhedded  in  the  mv-sch 
It  is  most  safely  isolated  by  tracing  it  from  the  surface  toward 
origin.    This  nerve  is  easOy  seen  on  the  caudal  part  of  the  head  ai 
through  the  clavo-trapezius  muscle  if  the  cat  is  lean.    One  mij 
also  begin  with  the  N.  auricularis  magnus  (Fig.  87)  the  vexittr^l 
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primary  division  of  the  2d  cervical.  Use  the  scalpel  and  tracer  to 
remove  the  muscles.  After  the  ganglion  is  exposed,  the  neoral 
arch  may  be  removed  as  usual  with  nippers. 

The  removal  of  the  1st  or  suboccipital  also  requires  care,  as  it 
traverses  the  atlantal  foramen.  The  muscles  must  be  carefully 
removed  from  the  dorsal  side  of  the  atlas,  commencirig  caudad. 
The  ganglion  of  this  nerve  is  either  in  the  muscles  immediately  cov- 
ering the  Fm.  aUajUale  (§  474)  or  just  within  the  mouth  of  the  fora- 
men ;  hence  the  muscles  must  be  very  carefully  removed  until  the 
nerve  is  uncovered.  It  may  then  be  traced  peripherad  as  far  as 
desired,  and  the  dorsal  part  of  the  atlas  removed  with  nippers. 

If  it  be  desired  to  follow  the  brachial  plexus  as  shown  in  Pig. 
104,  the  rJurmboideus  and  trapezius  muscles  must  be  removed  (Fig. 
68,  67),  and  also  part  of  the  serratus  magnus  (Pig.  73).  Then  tlie 
scapula  should  be  strongly  lateriducted.  This  will  expose  the 
brachial  plexus  and  its  anastomoses,  and  the  final  trunks  may  be 
made  out  by  carefully  dissecting  with  the  tracer,  line  forceps  and 
tine  scissors.  Tlie  1st  thoracic  will  be  8CH?n  to  pass  entad  of  tlie  1st 
rib  on  its  way  to  join  the  brachial  plexus. 

The  distribution  of  the  N.  accessorius  (xi)  may  be  easily  found, 
as  it  extends  along  the  ental  surface  of  the  3L  trapezius^  reaching 
this  point  soon  after  its  emergence  from  the  I^m.  jugulare  in  com- 
I)any  with  the  NN.  vagus  et  glossopharyngeus ;  see  §  562. 

§  1012.  Demonstration  of  the  Dortal  (PoUerior)  Primary  IHririon  of  the  Nerten  on  the 
Bight  Side  (Fig.  104). — Id  removing  the  skin  from  the  ripflit  Hide,  it  hIiouUI  be  torn  rather 
than  cat :  then  the  branches  of  the  dorsal  primary  division  ^oing  to  tho  skin  will  l>e  seen 
as  white  cords  which  penetrate  the  muscles  in  tho  dorsal  region  and  puss  to  the  nkin. 
These  branches  should  be  followed  throufirh  tlio  mnsclcs,  nsin^  tracer,  scissors,  scalpel 
and  forceps  as  is  necessary.  Trace  the  dorsal  division  until  it  joins  the  ventral  division 
(Fig.  100).  After  the  nerves  are  isolated,  the  right  side  of  the  neural  arch  should  be 
removed  to  the  level  of  the  intervertebral  foramina.  After  the  myelonal  nerves  art^  iso- 
lated and  tho  myelon  uncovered,  some  cotton  wet  with  15  ])er  rent,  glycerin  should  ba 
placed  upon  the  myelon  and  damp  towels  over  the  whole  dorsal  region,  to  protect  the 
parts  from  injury  or  drying. 

§  1013.  Exposure  of  the  Brain.-Tho  12th,  11th,  lOtli,  Otli  and 
7th  cranial  nerves  (PI.  I,  II),  on  the  left  side  should  be  isolated.  In 
doing  this,  have  at  hand  a  skull  and  Pig.  56,  57,  59  and  107,  also  the 
Table  in  §  662.  If  the  structures  are  carefully  removed  opposite  the 
points  of  exit  of  the  various  nerves,  they  may  be  easily  found  and 
traced  as  far  peripherad  as  desired.  After  the  nerves  are  isolated, 
the  roof  of  the  skull  should  be  removed  with  nii)pers.     In  doing 


this,  ventriduct  the  head  and  insert  one  blade  of  tlie  nippers  into 
the  foramen  magnum  (Pig.  50,  67,  SO),  and  remove  the  0.  supraoc- 
cipitale  piecemeal.  Remove  alao  the  parietal  and  frontal  bones  in 
the  same  way  until  the  dorsal  aspect  of  the  brain  is  entirely  uncov- 
ered. The  bony  tentorium  (Fig.  69,  88)  will  remain,  but  its  dorsal 
border  will  be  free.  To  remove  it,  separate  slightly  the  hemispheres 
and  cerebellum,  insert  the  nippers  and  break  the  tentorium  on  both 
sides.    It  may  then  be  removed  with  the  coarse  forceps. 

§  1014.  Removal  of  the  Dura, — After  the  hard  parts  ai-e  re- 
moved from  the  central  neiTous  system,  the  dura,  a  tough  membra- 
nous sac  enclosing  it,  should  be  partly  removed  by  gi-asping  the 
membrane  at  some  point  where  it  is  relaxed  and  cutting  away  a 
piece  at  a  time.  Grasp  the  cat  edge  of  the  dura  with  the  forceps 
and  lift  it  away  from  tlie  underlying  nervous  matter  so  that  the 
Bciss-ire  may  be  inserted.  Remove  the  dura,  proceeding  with  ex- 
treme caution,  especially  around  the  nen'e  roots.  Sometimes  it 
will  be  necessary  to  employ  tine  scissoi-s  and  fine  foreeps  and  the 
tripod  magnitier.  especially  in  cutting  the  dura  from  the  roots  of 
the  cranial  nerves.  The  fan-like  appearance  of  some  of  the  ueiTe 
roots  on  their  emergence  may  be  well  seen  with  the  magnifier. 


References.— Qualn.  A,  I,  382 ;  Gray,  A,  071  ;  Ilyrtl.  A,  543  ;  Oegcnbaur  (LankeBler), 
A,  5U;  'Chaaveau,  A.  800;  Cliauvaiu "(Flemingi,  A.  754;  Ourll,  A,  74U;  Owen,  A,  111, 
170.  176 ;  Milne- Ed wunlB,  A,  XI,  238  ;  Lsyli,  A,  537. 

iDstrumenifl  and  material,  see  ^  1009. 

§  1015.  The  Brachial  Plexus  is  the  network  of  nerves  from  which  tlie  scapular 
region  and  Ihc  arm  are  BUpplleil.  U  Is  formed  lij  the  intimale  t'onnectiou  of  the  ventral 
lanteriiir)  primary  diviaions  (g  1007)  of  the  6th,  7lli  and  8lli  cervical  and  the  Ist  tho- 

Fijt- 105  and  the  description  are  given  to  llIaBtrate  the  relations  and  distribution  of 
spinal  oi  uiyelonal  nerves  in  a  well  defined  region. 

For  the  study  of  this  siilijecl.  the  student  should  have  before  him  a  natural  skeleton  of 
the  arm,  infludiug  the  scapula  1^  ZTt2). 

§  101b.  Specimtn,  Poanre  and  Preparati-m.— The  same  specimen  may  be  employed 
M  for  Fig.  104.  but  it  Is  better  to  use  a  different  one.  It  should,  however,  be  of  (he  same 
character,  «w,,  young  and  lean. 

Preparation  of  Fig.  105. — The  cat  n-as  injected  from  the  abdominal  aona  with  thin 
plaster  (g§  B45,  383).  Then  the  shin  vaa  removed  from  the  aiillary  and  pectorul  regi.ma. 
and  from  the  raadul  aspect  of  the  arm  to  the  wrist  The  pf^^ioral.  tViro-masiold.  rlitco- 
trnpetiu*,  r.pitrothUarU  and  jirifniitor  tern  muscles  |^  080,  081 )  were  then  cut  and  turned 
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aside.  The  veins  of  the  ann  were  wholly  removed,  the  arteries  and  nerves  carelullj 
traced  with  fine  scissors,  forceps  and  tracer.  The  animal  was  transected  (§  284)  and  tb< 
cephalic  half  preserved  in  alcohol  (g  286). 

Explanation  of  Fig^.  Z05.— A.  carotidea — The  right  carotid  artery  (§927).    A.  spscp.,^  ^ 
A.  suprascapularis — The  suprascapular  artery  ;  the  main  branch  of  this  artery  accompa- 
nies the  N.  suprascapularis,  but  in  this  figure  only  the  smaller  branch  of  the  artery  to  th^»>^^^ 
trapezius  muscle  is  shown  ;  see  §  937.    A.  crcm.,  A.  circumfleza — The  circumflex  arteiyp^  ^  ^^ 
(§  941).     A.  sbsc,  A.  subscapularis— The  subscapular  artery  (§  942).    A.  a«1.,  A.  axil^.^^  ^ 
laris — ^The  axillary  artery  (§  988).    A.  thor.  (thoracica)  longa— The  long  thoracic 
(§  940).    A.  thor.  ant.,  A.  thoracica  anterior  (g  989).    A.  br.,  A.  brachialis— The  bi 
chial  artery  (g  948).    A.  ulnaris — The  ulnar  artery  (§  945).    A.  interosseua — The  inters-- 
osseous  artery  (g  944,  D).   A.  radialis — The  radial  artery  (§  946).    Eminentia  hypothenari  ^ 
— The    hypothenar  eminence.      Fm.  eptrch.,   Foramen  epitrochleare ;   see  Pig. 
MM.  pectorales — The  cut  end  of  the  pectoral  muscles  (g  640).    M.  crcd,  M.  coracoi< 
(§  668).    M.  biceps  (§  691).     M.  entrc,  dr.  cd.,  M.  entotriceps,  dirisio  caudalis  (§  dSS^E*..^^, 
M.  medtrc,  M.  meditriceps  (g  683).    M.  eptrch.,  M.  epitrochlearis  (g  681).    M.  iifns^.    ^^^^^ 
tus  (magnus),  (§  664).    M.  scalenus.    M.  rectus  thor.  (thoracicus).    N.  ragns  et  ^V^c^^^^ 
(sympathicus).  (Fig.  107).     N.  crv.  (4),  N.  cervicalis  (4).    N.  cnr.  (5),  N.  ccrvicalr  ^^^^ 
(5;.     N.  crv.  (G),  N.  cervicalis  (6).    N.  spscp.,  N.  suprascapularis — The  suprascapul^,^^  jl^^ 
nerve  (§  1020).     N.  phrn.,  N.  phrenicus — The  phrenic,  diaphragmatic  or  internal  respir^^  ^j^ 
tory  nerve  (g  1019) ;  see  §  1029  for  the  external  respiratory.    N.  thr.  ant.  (ectal  «.  cph.. 
N.  thoracicus  anterior  (ectalis  s.  cephalicus) — The  anterior  (ectal  or  cephalic)  divlsi^ 
of  the  thoracic  nerve  (§  1018).    N.  m.  ctn.,  N.  musculo-cutaneus— The  musculo-cutac::^^^!^. 
ous  or  the  external  cutaneous  nerve  (§  1022).    N.  sbscp.,  N.  subscapularis — The  trr  -^  ^j^ 
scapular  nerve  (§  1023).     N.  crcm.,  N.  circumflexus— The  circumflex  nerve  (g  1024).    T         n 
m.  spiralis,  N.  musculo-spiralis — The  musculo-spiral  nerve  (§  1026).     N.  medius  a  irr^^Bie. 
dianus — The  median  nerve  (g  1025).     N.  int.  ctn.,  N.  cutaneus  intemus — The  intens^cm^i] 
cutaneous  nerve  (§  1021).     N.  latis.,  N.  m.  latissimi — Nerve  of  the  latisBimos  or  t^^nthf 
long  subscapular  nerve  (g  1023).     N.  thr.  ant.  (ental.  a.  cd.),  N.  thoracicus  anterior  i^^meo- 
talis  8.  caudalis). — The  anterior  (ental  or  caudal)  thoracic  nerve  (g  1018).     N.  thr.  po^^^t., 
N.   thoracicus   posterior — The   poetorior  thoracic  or  the  external   respiratorj'  of  E^^3ell 
(§§  1018, 1029).     N.  radialis— The  radial  nerve,  a  branch  of  the  musculo-spiral  (^  i^  %. 

N.  interos.  ant.,  N.  interosseus  anterior — The  anterior  interosseous  nerve  ;    the 
terior  interosseus  is  a  branch  of  the  musculo-spiral  (§^  1025,  1026).     Pili  tactiles — Ti 
hairs  ;  to  these  extend  a  branch  of  the  N.  ulnaris  (§  1028).     Ramus  dorsalis — The  doi 
branch  of  the  ulnar  nerve  (§  1029).     Trachea — The  windpipe  (§  799). 

Preparation  of  Fig.  106. — This  is  the  same  as  for  Fig.  105,  excei>t  that  all  of  the  ^^^fi 
parts  were  rc»moved  so  as  to  show  the  exit  of  the  nerves  from  the  intervertebral  foramii   ^   la. 

Explanation  of  Fig.  106.— A.  brachialis — The  brachial  artery.     N.  suprascapul^H^s 
—The  suprascapular  nerve.     N.  crv.  (6),  N.  cervicalis — The  6th  cervical  nerve.     N.  &^    nb- 
scapularis — The  subscapular  nerve.     N.  crv.  (7),  N.  cervicalis — The  7th  cervical  ne— ^Kre, 
N.  musculo-cutaneus — The  musculo  cutaneous  or  external  cutaneous  nerve.     N.  cr^ri  an., 
N.  circumflexus — The  circimiflex  nerve.     N.  thr.  ant.  (ectal.  s.  cph.),  N.  thoracL  ^us 
anterior  (ectalis  s.  cephalicus)^The  anterior  (ectal  or  cephalic)  division  of  the  thor:«ac/f 
nerve.     N.  medius  s.  medianus — The  median  nerve.     N.  musculo-spiralis — The  Ti^njne 
is  not  written,  but  it  is  the  larpfe  blank  one  arising  from  the  8th  cervical  ;  see  Fig.  101  Ja/w/ 
105,  g  1020.     N.  crv.  (8),  N.  cervicalis— The  Stli  cervical  nerve.    N.  ulnaris— The  alnjv 
nerve.     N.  thr.  (1),  N.  thoracicus  s    dorsalis— The  Ist  thoracic  or  dorsal  nerve.      JV. 
cutaneus  internus — The  internal  cutaneous  nerve.     N.  latis.,  N.  m.  latissimi — Tie 
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neire  of  tho  M.  litimimv*  dani  of  tlie  long  Bubspapular  nerve  (g  1023).  N.  Ihr.  ant, 
(entftt.  cd.),  H,  thoracicus  anterior  lentalis  ».  caudalis) — The  anterior  tliornclc  oerrp, 
enlal  or  caudal  division.  N.  thr,  post.,  N.  thoracicus  posterior — The  posterior  thoracic 
nerve  or  the  exiernal  roBpiralnrj-  of  Bell.  To  M.  levator  ang.  scp.  and  rhomboideus — 
Tlie  nerve  to  the  fccifcir  angvU  Kiipiilir  ond  rhumhoideiiii  ni'itclen.  To  M.  clavo^leltoi- 
deus— The  netve  to  the  flupu-diitnid.-'in  miixlt. 

SiBsection  of  the  Brachial  Plexus.— The  cat  aboald  be  dorai* 
cumbeiit  and  tlie  arras  secured  lat:<^rad  with  cords  as  in  Fig,  76. 
A  bloclt  should  be  placed  flatwise  under  the  shouldei-a,  so  that  the 
head  may  be  alightly  dorsiducted  ;  later  in  the  dissection,  the  aiin 
may  be  supported  by  a  block.  The  art«?rips  should  be  injected 
with  thin  plaster  (§§  345,  352,  363),  from  either  the  abdominal  aorta 
or  the  femoral  artery.  If  the  cat  is  to  be  used  only  for  this  prepa- 
ration, it  shonld  be  transected  (§  234i. 

§  1017.  Exposure. — Make  a  longitudinal  incision  through  the 
skin  2  cm.  dextrad  of  the  ventrimeson,  commencing  at  about  the 
middle  of  the  neck  aud  ending  opposite  the  base  of  the  xiphisternum. 
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Then  make  a  transverse  incision  2-3  cm.  long,  from  the  begini 
of  the  longitudinal  incision,  dextrad.  Then,  commencing  at  a  poinr^f:»t 
opposite  the  1st  rib,  cut  through  the  skin  along  the  c^audal  {uppemr"^^^ 
in  present  posture)  side  of  the  arm  to  the  elbow.  After  the  nerves  ar^r-^  j^ 
studied  in  the  brachium,  the  longitudinal  incision  on  the  caudaLji^  a 
side  of  the  arm  will  be  continued  to  the  pad  in  the  palm  of  the  handE^  jcl 

Reiiect  the  skin  just  across  the  ventrimeson  by  grasping  the  cu^k:»-  xi 
edge  and  tearing  it  from  the  structures  which  it  covers.  Orasp  tli^  ml  M1\{ 
comer  of  the  cephalic  flap  and  tear  the  skin  from  the  arm  anc^ 
shoulder,  exposing  as  much  as  is  shown  in  Fig.  105.  Reflect  th* 
skin  from  the  dorsal  side  of  the  arm  in  the  same  way,  because,  Li  jf 
done  in  this  manner,  any  nerves  entering  it  can  be  readily  accm^^n 
whereas  if  the  scalpel  is  used  freely,  they  will  be  cut  with  the  coit^^d. 
nective  tissue. 

After  the  skin  is  reflected,  make  an  incision  through  the  muscl^^  leg 
2  cm.  from  the  ventrimeson,  commencing  and  ending  as  for  the  skiv  mn 
It  is  necessary  to  proceed  with  extreme  caution,  to  avoid  cutting  tl:~  JThe 
vessels  and  nerves  entad  of  the  muscles.  In  the  neck  the  cut  shouKT  ^ild 
divide  only  the  muscles  covering  the  carotid  artery^  the  vaghj^^-us 
and  sympathic  nerves  (Fig.  101).  It  is  best  to  uncover  these  stru»  ^^c- 
tures  at  the  beginning  of  the  incision  and  keep  them  in  view.  KL  In 
cutting  tlie  pectoral  muscles,  one  should  proceed  in  the  same  niacr  din- 
ner. When  the  muscles  are  divided,  the  mesal  edge  should  h^^be 
grasped  by  the  hand  and  turned  mesad,  taking  care  not  to  liii  ii^  >li 
any  of  the  nerves  entering  them.  The  lateral  ends  of  the  muscle  -Mes 
should  likewise  be  tunied  laterad  with  the  same  caution.  Finally  -Mly, 
separate  carefully  the  MM.  epitrocMearis  and  biceps  to  the  elbov-^  *w, 
cutting,  however,  just  deep  enough  to  expose  the  internal  eutaneau:^  ^us 
and  median  nerves  (Fig.  105).  The  above  incisions  will  expose  thiMT  .he 
brachial  plexus  and  the  principal  branches  arising  therefrom. 

Commencing  as  near  the  meson  as  possible,  with  tracer,  fine  fo^^=:»r- 
ceps  and  fine  scissors,  remove  fat  and  connective  tissue  from  tUT  :be 
vessels  and  nerves.     Fat  is  moderately  tender,  and  both  it  and  co«^  ^u- 
nective  tissue  are  more  easily  torn  than  either  blood  vessels  c^    or 
nerves  ;  the  nerves  too  may  be  recognized  as  directed  above  (§  1008 '  ^^}; 
the  arteries,  being  filled,  ^\ill  serve  as  landmarks.    The  axillm       y 
vein  should  be  removed,  great  care  being  used  so  that  no  nerv^^E^ 
are  cut  in  the  operation. 

§  1018.  N.  thoracicus  anterior  (Fig.  105,  106 ;  Quain,  A,  I,  68^; 
Gray,  A,  672).— The  anterior  thoracic  nerve  passes  ventrad  from  the         i 
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brachial  plexna  to  the  pectoral  region.  It  is  divided  into  two  parte, 
or  rather  there  are  two  nerves— an  ectal  or  cephalic  division,  accom- 
panying tlie  anterior  thoracic  aitery  between  the  muscles  (§  939), 
and  an  ental  or  caudal  division,  accompanying  tlie  long  thoracic 
artery  (§  940),  and  distributed  to  the  pectoral  and  also  somewhat 
to  the  latissimus  muscle.  The  two  are  connected  near  their  origin 
by  an  anastomosing  branch,  as  shown  in  Fig.  106  and  106. 

Dissection. — If  the  section  was  properly  made  through  the  pec- 
toral muscles,  the  ectal  or  ceplialic  division  will  be  turned  mesad  and 
the  ental  division  laterad.  Botli  are  easily  found,  and  their  relations 
and  distribution  can  be  determined  by  using  t!ie  tracer  and  fine 
forceps. 

g  1019.  N.  phrenlcuB  s.  diaphragmaticus  (Fig.  103,  105.107; 
Quain,  A,  I,  578;  Gray,  A,  669).— This  ner\'e  is  formed  by  two 
branches,  one  from  the  5th  and  one  from  the  6th  cervical  nerve.  It 
also  occasionally  receives  a  branch  from  the  4th  cervical,  aa  in  man. 
The  latter  condition  is  sliown  in  Fig,  105,  while  the  more  frequent  one 
is  shown  in  Fig.  107.  These  braiwhes  unite  near  the  1st  rib,  and  the 
jjhrenic  then  passes  into  the  thorax  on  the  mesal  side  of  the  A.  ster- 
nalia  (Pig.  107, 109).  The  right  nerve  rests  on  tlie  lateral  aspect  of 
the  prffi-  and  postcavte  on  its  way  to  the  diaphragm,  to  which  it  is 
distributed.  The  course  of  the  left  is  well  sliown  In  Fig.  103  and 
107,  N.  phrn. 

Dissection,. — The  branches  forming  the  phrenic  nerve  are  quite  I 
small,  hence  it  is  beet  to  trace  the  nerve  centrad  from  the  point 
where  it  enters  the  thorax  ;  the  branches  may  then  be  isolated  one 
by  one.  When  this  is  done,  the  costicartilages  and  the  thoracic 
walls  may  be  cut  and  the  two  edges  divaricated.  The  nerve  will 
appear  very  clearly  as  a  white  cord  passing  along  the  lateral  aspect  I 
of  the  prsB-  and  postcavre  to  the  diaphragm. 

§  102O.  N.  auprasoapulariB  iFig.  104. 106, 106;  Quain,  A,  I,  583  ; 
Gray,  A,  672 1. — The  suprascapular  nerve  arises  from  the  6th  cervi- 
cal. It  passes  directly  lati'rad  for  a  short  distance  and  then  divides 
into  two  branr-hes,  one  going  to  the  ental  surface  of  the  M.  clavo- 
deltoidevs,  the  other  to  the  ectal  surface  of  the  scapula.  These  two 
branches  accompany  the  branches  of  the  snprascapiilar  artery 
{%  937). 

Dissection-. — This  nerve  is  easily  traced.  It  follows  closely  the 
corresponding  branches  of  the  suprascapular  artery,  and  may  be 
traced  as  directed  for  that  vessel  (^  937). 
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§  1021.  N.  cutaneuB  internus  (Fig.  104,  105,  106 ;  Qoam,  A,  I 
685;  Gray,  A,  675).— The  internal  cutaneous  nerve  arises  wholljs^^A^ 
from  the  1st  thoracic.  It  becomes  subcutaneous  at  about  the  di8ta^.^^KJa^ 
third  of  the  brachium,  emerging  from  between  the  epilrachl€arimJl^--i\ 
and  biceps  muscles  about  opposite  the  point  where  the  N.  radiMimJ^^i 
emerges  from  between  the  biceps,  clavo-deltoideus  and  ectotricepa<:^«j 
(Fig.  74) ;  hence  it  is  liable  to  be  destroyed  in  removing  the  skin  okt^c:^  { 
in  the  exposure  (§  1017)  unless  care  is  taken.  It  gradually  curvest^  -<^, 
from  the  dorso-caudal  to  the  ventral  aspect  of  the  arm,  and  is  diajaf  ^i 
tributed  mostly  to  the  skin  of  the  brachium  and  antebrachium  otK<=:>  c 
the  caudal  and  ventral  aspects. 

Dissection. — It  is  best  to  isolate  the  1st  thoracic  near  its  origin  f^^erj 
to  find  the  origin  of  the  internal  cutaneous  nerve ;  it  may  then  Ixil"  b 
traced  peripherad,  or  it  may  be  found  on  the  ventral  side  of  th»  mrK  :ih 
arm,  where  it  becomes  subcutaneous,  and  traced  in  both  directions .criHia 
The  presence  of  the  nerve  of  Wrisberg  has  not  been  satis£Eictoril;^JLKilj 
determined  in  the  cat. 

§  1022.  N.  musculo-cutaneuB  s,  cutaneus  eztemos  (Fig.  10^^<Z)4, 
105, 106;  Quain,  A,  I,  587;  Gray,  A,  674). — ^The  musculo-cutaneou«i»' •us 
nerve  arises  from  the  ventral  surface  of  the  6th  and  7th  cervica^m.^^al 
nerves.    It  is  also  closely  connected  with  the  iV.  Tnedius  (Fig.  106]  ^^6). 
It  passes  almost  directly  toward  the  shoulder  joint,  and  when  nea^^s.  ar 
the  trochin  gives  several  filaments  to  the  coracoidens  and  bicep^^is^s 
muscles.     It  passes  entad  of  the  long  head  of  the  M.  coracoideu^^  -'^^, 
and  continues  distad  along  the  brachium,  resting  on  the  cauda^s.   al 
aspect  of  the  biceps.      Opposite  the  I^7n.  epitrochleare,  a  smar^^alJ 
branch  is  given  off^  which  anastomoses  with  the  N.  medius  throug-^^^h 
the  foramen.     In  the  concavity  of  the  elbow  it  passes  entad  of  tl 
M,  biceps  to  its  cephalic  aspect.    On  the  antebrachium  it  is  subci 
taneous  and  extends  along  the  cephalic  border  of  the  arm  paralh 
with  the  N.  radialis  (Fig.  105).    It  is  distributed  to  both  skin  ai 
muscles,  as  the  name  indicates. 

Dissection, — Commence  near  the  shoulder  joint  and  trace  it  fii        ht 
centrad  to  determine  its  origin  and  communications,  then  periphera^Ht/ 
along  its  whole  course.     It  will  be  necessary  to  employ  a  trij)od  ^^Dr 
other  magnifier  in  tracing  the  anastomosis  with  the  median  at  tli^e 
elbow.     On  the  antebrachium  the  nerve  is  very  near  the  surfac^se, 
hence  the  skin  and  fascia  should  be  removed  only  by  degrees  anrf 
while  keeping  the  nerve  in  sight. 

§  1023.  NN.  subscapulares  (Fig.  104,  105,  106;  Quain,  A,  \ 
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584  ;  Gray,  A,  873).— There  are  two  of  these  nerves,  or,  if  the  nerve 
of  the  latissimus  be  counted,  three  (Fig.  105,  106).  I'liey  all  arise 
from  the  dorsal  side  of  the  brachial  plexus,  as  shown  in  Fig.  104  and 
106.  The  most  cephalic  one  goes  to  the  M.  svbscapvlaris^  and  the 
intermediate  one  mostly  to  the  teres.  The  long  subscapular  or 
nerve  of  the  latissimus  passes  caudo-laterad  to  the  M.  latissimus 
in  connection  with  a  branch  of  the  subscapular  artery  {%  942). 

Dissectwn. — ^The  position  of  the  nerves  is  indicated  on  the  fig- 
ures referred  to.  They  may  be  isolated  with  the  tracer ;  this  should 
be  done  very  carefully  on  account  of  their  position  with  reference 
to  the  other  nerves. 

§  1024.  N.  circmnflezas  (Fig.  104,  105,  106  ;  Quain,  A,  I,  684 ; 
Gray,  A,  673). — The  circumflex  nerve  arises  from  a  sort  of  interme- 
diate branch  joining  the  6th,  7th  and  8th  cervical  nerves.  For  a 
short  distance^it  is  in  the  closest  relation  with  the  cephalic  of  the 
subscapular  nerves.  It  jmsses  nearly  laterad  and  follows  the  cir- 
•cumflex  artery  as  it  winds  around  the  dorsal  side  of  the  proximal 
end  of  the  humerus  to  terminate  finally  in  the  M.  clavo-deltaideus  ; 
see  §  941. 

Dissection. — Commence  at  the  point  where  the  nerve  is  crossed 
by  the  musculo-cutaneous,  and  trace  it  first  to  its  origin,  and  then 
to  the  jmnt  where  it  disappears  in  comimny  with  the  circumflex 
artery.  The  termination  may  then  be  seen  by  lifting  the  cephalic 
ed^  of  the  clavo-deltoideus  just  distad  of  the  track  iter.  Its  entire 
course  may  be  traced  from  the  periphery  by  cutting  away  the 
muscles. 

§  1025.  N.  mediui  s.  medianus  (Fig.  104,  105, 106  ;  Quain,  A,  I, 
690 ;  Gray,  A,  675). — The  median  nerve  in  the  cat  is  formed  by  three 
I>ranches,  shown  in  Fig.  106,  the  brachial  artery  passing  between 
the  cephalic  and  intermediate.  It  follows  the  direction  of  the  artery, 
lying  ectad  of  it  in  most  of  its  course  and  traversing  with  it  the  I^. 
epitrochlearCj  where  it  receives  an  anastomosing  branch  from  the  If. 
TnusctdO'Cutaneus  (§  1022).  In  the  concavity  of  the  elbow  the  nerve 
passes  entad  of  the  M,  pronator  teres  and  follows  the  general  course 
of  the  bones  of  the  antebrachium  to  the  wrist.  It  furnishes  branches 
to  the  muscles  on  the  ventral  aspect  of  the  antebrachium,  and  espe- 
cially the  N.  inierosseus  anterior ^  which  accompanies  the  artery  of 
the  same  name  (§  944,  D).  Finally,  it  is  distributed  to  the  struc- 
tures on  the  palmar  aspect  of  the  manus. 

Dissection. — Commence  at  about  the  middle  of  the  brachium 
25 
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and  trace  the  nerve  to  its  origin,  as  shown  in  Fig.  106  and 
Then  it  may  be  followed  peripherad,  but  great  care  should 
taken  not  to  injure  the  N.  cutaneus  internus  or  break  the  ai 
tomosing  filament  from  the  J}f.  muscuZo-cutaneus  (§  1022).  In  tt^~^\i, 
concavity  of  the  elbow  the  M,  pronator  teres  should  be  divided  air:^^n^ 
the  nerve  followed  in  the  antebrachium  as  described  for  the 
artery  (§  944). 

§  1026.  N.  muscolo-spiralifl  (Fig.  104,  105,  106;  Quain,  A, 
592 ;  Gray,  A,  679).— The  musculo-spiral  nerve  is  formed  largel 
from  the  8th  cervical  nerve,  although  it  receives  branches  from  tr 
1st  certical  and  the  1st  thoracic ;  it  is  the  largest  offset  from  tr. 
brachial  plexus.     It  wmds  obliquely  around  the  humerus,  coi 
mencing  at  about  its  middle,  being  accompanied  by  the  superu^ 
profunda  artery  (§  945,  B).    After  reaching  the  cephalic  side 
the  brachium,  the  nerve  divides  into  two  parts,  which  are  known 
the  radial  and  the  posterixyr  interosseus  nerves.         \ 

N.  radialis. — This  is  the  smaller  of  the  two  branches  into  whi  cb. 

the  musculo-spiralis  divides.    It  becomes  subcutaneous  as  it  emeri^^es 
from  between  the  MM.  ectotricepSy  brachialis  and  davo-deltou 


(Fig.  74),  near  the  distal  end  of  the  brachium.  It  then  follows  tzzhe 
course  of  the  radius^  remaining  subcutaneous  through  the  wh^Mole 
length  of  the  antebrachium.  This  nerve  is  closely  associated  w  ^th 
tlie  TTiusculO'Cutaneous.  The  single  large  superficial  vein  of  ^czlie 
arm  also  follows  its  course.  It  is  partly  cutaneous  in  its  dis^fcri- 
bution. 

§  1027.  N.  interosseus  posterior. — ^This  is  the  larger  of  the  t  ^wo 
branches  into  which  the  musculo-spiralis  divides.  It  passes  aiding 
the  dorsal  side  of  the  antebrachium  to  the  wrist.  This  nerve-  is 
almost  wholly  muscular  in  its  distribution. 

Dissection. — The  skin  should  be  torn  from  the  dorsal  and  ce- 
phalic sides  of  the  brachium,  then  the  muscles  carefully  cut  alczi^ng 
the  course  of  the  nerve.  The  N.  radialis  will  have  been  expoa^^ed 
in  the  study  of  the  muscnlo-cutaneus.  The  N.  interosseus  may  be 
followed  by  cutting  and  tearing  the  muscles  very  cautiously  w^  ith 
a  tracer. 

§  1028.   N.  ulnaris  (Fig.  104,  105,  106;  Quain,  A,  I,  588 ;  Graf, 
A,  677). — Tlie  ulnar  nerve  arises  from  the  8th  cervical  and  the    1st 
thoracic.    It  passes  along  the  brachium  parallel  with  the  brachial 
artery  as  far  as  the  elbow,  and  then  turns  to  the  dorsal  side  of  the 
elbow.    It  passes  along  the  dorso-caudal  border  of  the  antebra- 
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chiam  to  a  point  somewhat  distad  of  its  middle.  Here  it  divides 
into  two  divisions — a  dorsaXy  which  winds  around  to  the  dorsal  side 
of  the  manus,  a  ventraZy  wMch  extends  along  the  ventral  surface  to 
the  palm.  Near  the  distal  third  of  the  antebrachium  the  ventral 
division  sends  a  considerable  branch  to  the  group  of  tactile  hairs 
near  the  hypothenar  eminence  (Pig.  105).  If  the  skin  is  torn  from 
the  antebrachium  at  this  point,  the  roots  of  the  hairs  will  be  seen 
to  be  similar  to  those  of  the  vibrissa  (Fig.  87,  88).  In  distribution 
the  ulnar  is  partly  cutaneous,  but  chiefly  muscular. 

Dissection. — ^The  dissection  of  the  ulnar  nerve  is  very  simple, 
and  needs  no  special  directions. 

§  1029.  N.  thoracioui  portMior— The  external  respiratory  nerve 
of  BeU  (Fig.  104,  105, 106  ;  Quain,  A,  I,  576  ;  Gray,  A,  671).— The 
long  thoracic  or  externcU  respiratory  nerve  (so  called  because  the 
phrenic  was  called  intemaZ  respiratory)  arises  wholly  from  the  7th 
cervical  near  its  roots.  It  passes  nearly  caudad  to  be  distributed 
to  the  serrattLS  magnus  muscle.  It  may  be  seen  readily  as  shown 
in  Pig.  105. 

Dissection. — The  rTwmboideus  and  trapezius  muscles  should  be 
divided  and  the  vertebral  border  of  the  scapula  turned  laterad. 
The  nerve  may  then  be  easily  traced  from  its  distribution  to  its 
origin. 

NERVUS  VAGUS,  *.  PAR  VAGUM,  *.  N.  PNEUMOGASTRICUS.  10th  PAIR. 

(Fig.  101. 105.  107 ;  PI.  11.  Pig.  8,  N.  r.  [x]). 

References. — Qoain.  A,  I,  557 ;  Gray,  A,  660  ;  Hyrtl,  A,  521 ;  Gegenbanr  (Lankeatcr), 
A,  518 ;  Chmuveau,  A.  772 ;  Chauveau  (Fleming),  A,  728 ;  Gnrlt,  A,  787  ;  Owen,  A,  III, 
159  ;  Milne-Edwards,  A,  II,  840  ;  Lejh,  A,  526  ;  Dalton,  A,  Fig.  482  ;  Stowell.  i. 

§  1080.  The  ta/gu»  cr  pneumogastrie  nerve  (x)  arises  apparently  from  the  side  of  the 
medolla,  passes  laterad  and  traverses  the  Fm.  jugulare  in  connection  with  the  glon9opha- 
Tjfnffeus  and  aeceseoritu.  Just  as  it  emerges  from  the  skull  or  just  within  the  foramen, 
it  has  a  ganglion,  the  ganglion  of  the  root,  and  about  1-2  cm.  farther  pt^ripherad  it  ])re- 
aents  a  second  ganglion,  the  ganglion  of  the  tnink.  The  nerve  passes  along  the  nock  in 
oovnpany  with  the  carotid  artery,  and  from  the  franfflion  of  the  trunk  to  a  point  near  the 
let  rib  is  so  closely  connected  with  the  syinpathie  jierte  that  the  two  appear  like  one  (Fig. 
107).  The  vagus  enters  the  thorax  mesad  of  the  A.  nternali^,  extends  caudad  along  the 
▼entral  aspect  of  the  A.  wbdatia  sinistra  (%  930),  crosses  the  arms  aartirva,  and  while 
croflsing  it  gives  off  a  long  branch,  the  N.  laryngens  reeurrens,  which  winds  around  the 
aieb  and  extends  oephalad  along  the  trachea  to  the  larynx  (Fig.  107).  The  vagus  then 
panes  caudad  along  the  dorsal  side  of  the  root  of  the  lung.  Slightly  caudad  of  the  root 
of  the  lung  it  divides  into  two  parts  ;  one,  extending  along  the  ventral  side  of  the  cesopha- 
gUB,  soon  unites  with  a  branch  from  the  right  vagus  (Stowell,  1).  and  the  combined  trunk, 
the  ventral  gaatrie  nerve,  then  passes  along  the  cesophagus,  penetratt's  the  diaphragm  and 


388  ANATOMICAL    TECHNOLOGY. 

\b  distribated  to  the  ventral  aspect  of  the  stomach  ;  the  other  branch  of  the  yagns 
to  the  dorsal  side  of  the  oesophagus,  where  it  is  joined  by  a  small  branch  from  the 
vagus.  The  union  of  the  two  forms  the  dorsal  gastric  nerve,  which  penetrates  the  dL  ^ 
pbragm  on  the  dorsal  side  of  the  oesophagus,  and  is  distributed  to  the  dorsal  aspect  of  t^:^ 
stomach  and  especially  to  its  greater  curvature  (Fig.  70). 

The  vagus  supplies  branches  to  the  larynx,  trachea^  heart,  lungi,  cuophagui  and  Jtoi^^ 
aeh.  Throughout  its  entire  extent  it  is  closely  related  to  certain  spinal  nerves  and  to  C«9 
sympathicus. 

The  origin,  course  and  distribution  of  the  right  vagus  is  nearly  the  same  as  that  of  i^^ 
left,  except  that  tbe  recurrent  laryngeal  is  given  off  opposite  the  A,  9ubeUma  dexira  (F^^^ 
106),  and  winds  around  to  its  dorsal  side  to  reach  the  trachea.  ' 

The  account  of  the  vagus  is  introduced  partly  in  order  to  illustrate  the  origin,  coub^  _^ 
distribution  and  relations  of  a  peculiar  cranial  nerve,  but  especially  on  account  oT"^^ 
importance  from  an  experimental  standpoint. 

DISSECTION  OF  THE  VAGUS  NERVE. 

§  1031.  Specimen  and  Preparation. --The  specimen  should  be  young  and  lean  (%  IC^^ 
The  vascular  system  should  be  filled  from  either  tbe  femoral  or  abdominal  vessels  (§§  ^(^ 
368).     The  same  specimen  is  to  be  used  for  the  sympathic  (§  1042). 

^    §  1032.  Exposure  and  Dissection. — A  block  should  be  plaeed 
under  the  cat's  neck  so  that  the  head  may  be  slightly  dorsiducted. 
After  parting  the  hair  (§  354),  make  an  incision  from  the  left  exter- 
nal auditory  meatus  to  a  point  opposite  the  tip  of  the  xiphistemum, 
going  about  2  cm.  to  the  left  of  the  ventrimeson.     The  skin  should 
be  reflected  on  both  sides  of  the  incision  for  2-3  cm.  and  held  aside 
with  pins.     Find  the  position  of  the  larynx  and  trachea  (Fig.  88)  by 
pressing  on  the  ventrimeson. 

Make  a  longitudinal  incision  through  the  sterno-mastoid  mus- 
cles just  laterad  of  the  trachea,  commencing  near  the  1st  rib  and 
cutting  cephalad  to  the  bulla  (Fig.  57).  It  is  necessary  to  proceed 
with  caution,  however,  in  order  not  to  injui^e  the  vessels  and  nerves 
on  the  ental  side  of  the  muscle.  Turn  the  cut  edges  of  the  muscle 
aside  and  fasten  them  with  pins.  This  will  expose  three  structures 
lying  parallel  to  the  trachea : — the  carotid  artery^  which,  being 
injected,  will  be  very  apparent ;  at  the  same  level  as  the  carotid, 
but  laterad  of  it,  the  combined  vagus  and  sympathic  nerves ;  and 
finally  between  the  two,  but  somewhat  ventrad,  the  internal  jurpi- 
lar  vein  (Fig.  101). 

Commence  near  the  middle  of  the  neck  and  follow  the  nerve 
cephalad,  using  the  tracer,  fine  forceps  and  scissors.  Near  the 
buUa  (Fig.  57  and  107,  B),  the  svJbmaxillary  and  lympludie  glandi 
(Fig.  87)  and  the  thyroid  body  (Fig.  lOp  must  be  removed.  At  the 
ganglion  of  the  root  the  vagus  may  be  easily  separated  from  the 
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sympathic  (Pig.  107).  Prom  the  ganglion  of  the  root  the  N.  laryih- 
gem  superior  (Fig.  107,  N.  I.  sup.)  maybe  traced  eiitad  of  tlie 
carotid  to  the  larynx. 

§  1033.  N.  hypogloBflus  (Pig.  107,  N.  hpgls.).—A  little  cepha- 
lad  of  tlie  superior  laryngeal  nerve  this  will  be  seen  crossing  the 
ectal  snriace  of  tlie  carotid  and  extending  to  the  tongue. 

g  1034.  N.  gloasopharyngeus  iPig.  107,  N.ffpk.,  Plate  II,  Pig.  3, 
N.  ffph.  [ix]).— Divide  the  M.  digastricus  (Fig,  101)  near  its  middle 
and  reflect  the  two  ends.  Thia  will  expose  the  Imlla^  and  passing 
along  its  caudo-meaal  aspect  will  be  seen  the  small  glossop7taryn- 
ffeal  nen'e.  From  its  exit  at  the  J^m.  jugulare  (Fig.  57,  §  562|,  It 
passes  entad  of  tlie  carotid  on  its  way  to  the  tongue. 

§  1035,  N.  accessorius — Tlie  spiTial  accessory  may  also  be  seen 
piercinr;  tiie  sterno-mastoid  muscle  and  passing  iatero-caudad  from 
the  Fm.  jugulare  to  be  distributed  to  the  ental  surface  of  the  clavo- 
i^apezius  muscle  (Pig.  104,  107,  N.  ac). 

§  1036.  The  jiath  of  the  vagus  tlirongh  the  foramen  jugulare  and 
its  relations  with  other  nerves,  also  the  ganglion  of  the  root  iStow- 
ell,  1),  may  be  made  out  by  nipping  away  the  skull  upon  the 
dorso-lateral  side  of  the  foramen. 

After  the  parts  jnst  described  have  been  determined,  the  aerve 
fihonld  be  followed  caudad.  Near  the  Ist  rib  the  sympathic  inclineB 
laterad  (Fig.  107).  The  vagus  passes  into  the  thorax  entad  of  the 
V.  bracJuo-cepJialica  (Pig.  101,  109). 

§  1037.  Exposure  of  the  Left  Vagus  in  the  Thorax.— Divide 
the  pectoral  and  other  muscles,  and  costicartilages.  about  1  cm. 
fifom  tlie  meson,  and  turn  the  sternum  dextrad,  securing  it  with 
chain  hooks  (§  140)  or  strings.  Then  cut  the  left  ribs  witli  the  nip- 
pers abont  2  era.  from  their  lieads,  and  either  remove  thia  part  of 
the  thoracic  wall  entirely  or  pin  it  down  so  that  the  thoracic  cavity 
shall  be  readily  accessible. 

Cut  the  left  bracliio-cephalic  vein  and  turn  it  mesad  as  shown  in 
Fig.  107.  The  sternal  artery  (§  935|  may  be  out  near  the  sternum 
and  pinned  laterad.  Then  the  vagus  may  be  followed  with  the 
tracer,  fine  forceps  and  fine  scissors.  Jfote  the  phrenic  nerve 
(§  1019],  which  crosses  the  vagus  just  cephalad  of  the  sternal  artery. 
The  phrenic  may  be  easily  traced  along  tlie  thorax  ventrad  of  the 
root  of  the  lung  to  the  diaphragm,  by  pulling  upon  it  near  where  it 
crosses  the  vagus,  and  turning  the  lungs  to  the  left. 
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I  are  often  very  I 


In  tracing  the  vagus,  be  very  carefnl  to  preserve  all  t 
either  givea  off  or  received  by  it.  The  main  nerve  ia  f 
there  is  little  danger  uf  injuring  it,  but  its  branches  are  often  very 
small.  It  is  a  great  help  to  pull  the  nerve  in  various  directions  with 
the  tiugers  or  forceps;  then  tlie  presence  of  branches  or  anasto- 
moses may  be  detected  by  the  tense  lines  extending  from  the  main 
nerve.  There  are  several  of  these  branches  wlitch  leave  or  join  the 
nerve  on  its  way  from  the  1st  rib  to  the  aorta.  One  or  two  of  these 
come  from  the  Oiyroid  ganglion,  two  or  three  from  the  zertehral 
ganglion.  When  near  the  arch  of  the  aorta,  the  ventral  side  of  the 
vagus  is  crossed  by  tlie  lesser  cardiac  nerre  on  its  way  to  the  car^ 
diac  plexus  from  tlie  vertebral  ganglion  (Fig,  107,  JV.  crd.). 

§  1038.  N.  laryngeuB  recurrena  s,  inferior  (Pig,  107,  108), 
Just  before  crossing  the  ventral  side  of  the  aorta,  the  left  vagus  give^ 
off  a  large  branch,  which  winds  around  to  the  dorsal  side  of  the  aorta 
and  follows  tlie  trachea  ceplialad  to  tlie  larynx.  Its  origin  may  be 
readily  deterniined  ;  but  to  trace  it  on  the  trachea,  the  vessels  sbtiuld 
be  carefully  removed  in  order  to  expose  the  trachea.  This  should 
be  deferred,  however,  until  the  vagus  is  traced  to  the  stomach,  or 
it  should  be  traced  upon  anotlier  specimen.  ~ 

§  1039.  The  vagus  gives  many  brancbes  to  the  heart  and  1 
near  the  point  where  the  nerve  crosses  the  arch  of  the  aorta,    Thi 
branches  are  usually  rather  small,  but  tlieir  course  may  be  mj 
out  by  pulling  on  the  main  nerve. 

In  tracing  the  vagus  caudad  of  the  arch  of  the  aorta,  the  lun^ 
should  be  turned  meaad,  so  that  the  nerve  may  be  seen  as  it  passes 
along  the  dorsal  side  of  its  root  (Fig.  107).  In  followbig  tiie  nerve 
in  the  remainder  of  its  course,  it  is  especially  desirable  to  draw  it 
tense,  fbr  in  this  way  is  most  surely  and  easily  determined  the  pres- 
ence of  branches.  Just  caudad  of  the  root  of  the  lung,  the  nerve 
will  be  found  to  divide,  one  part  passing  along  the  dorsal  aspect  of 
the  oesophagus,  and  the  other  n^maining  on  its  ventral  sm-face. 

§  1040.  Follow  the  ventral  bmnch  (N.  gastricus  ventralls,  Fig. 
103,  107).  About  half  way  between  the  root  of  the  lung  and  the 
diaphragm,  there  will  be  seen  a  branch  joining  it  from  the  right. 
This  can  be  seen  eaaUy  by  pulling  the  nerve  cephalad  and  to  the 
left.  This  branch  is  the  ventral  division  of  the  rig7if.vRgns.  The 
combined  tmnlts  now  pass  along  the  diaphragm  and  penetrate  it 
with  the  (Esophagus.     The  diaphragm  may  be  cut  away,  and 
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if  the  nerve  tmnk  be  pulled,  the  fan-like  expansion  of  the  nerve  on 
the  ventral  side  of  the  stomach  may  be  seen. 

§  1041.  N.  gaftrioui  dorMdis  (Pig.  103,  107).— Now  follow  the 
dorsal  division  of  the  vagus.  It  winds  around  to  the  dorsal  side  of 
the  (Bsophagus,  and  when  within  about  2  cm.  of  the  diaphragm,  a 
large  branch  may  be  seen  to  join  it.  This  is  the  dorsal  division  of 
the  right  vagus.  Follow  the  combined  trunk  to  the  diaphragm, 
then  cut  the  diaphragm  so  as  to  expose  the  cesophagus ;  do  this 
carefully,  so  as  not  to  injure  the  nerve.  Now  pull  upon  the  dorsal 
gastric  nerve,  and  its  fan-like  expansion  on  the  great  curvature  of 
the  stomach  will  be  seen,  and  also  a  tense  line  passing  dorso-caudad 
to  the  semilunar  ganglion  of  the  Bolar  plexus  (Fig.  107,  Ramus 
cm. J  Ong.  smlm).  The  left  semilunar  ganglion  is  at  the  left  of  the 
A.  mesenterica  superior.  It  is  a  pinkish  white  body  not  difficult 
to  distinguish. 

Preparation  of  Fig.  Z07. — ^The  arteries  and  veins  were  injected  from  the  abdominal 
aorta  and  posteava  (gg  868.  865) ;  the  skin  was  then  removed  as  shown  in  the  figure,  and 
the  ribs  cut  within  2-^  cm.  of  their  heads ;  the  coeticartilages  were  cut  at  about  the  same 
distance  from  the  stemom,  and  then  the  thoracic  and  abdominal  walls  were  removed. 
The  arm  was  amputated  near  the  middle  of  the  brachium ;  tlie  itemo-  and  daw-mastoid 
muscUs  were  ahK>  removed.  The  sternum  and  heart  were  turned  to  the  rif^ht,  together  with 
the  braekia-cephaUc  vein.  The  left  lung  was  cut  off  at  its  root  and  removed.  The  vessels 
and  nerves  were  then  isolated  as  directed  above  (g  1008). 

Explanation  of  Fig.  Z07. — In  the  description  of  this  figure,  under  the  general  heads, 
which  are  arranged  alphabeticaUy,  the  special  parts  are  named  commencing  at  the  caudal 
extremitj. 

A.  c,  A.  coeliaca  (g  966).  A.  m.  1.,  A.  mesenterica  superior  (^  967).  A.  oes.,  A. 
oeaopha^ea— One  of  the  cesopliageal  arteries.  Aorta  (g  905).  A.  V.  cost.,  A.  V.  cos- 
tales — The  intercostal  arteries  and  veins  (Fig.  103).  A.  brcph.,  A.  brachio-cephalica 
(Fig.  101,  103.  108).  A.  1.,  A.  subclavia  (g  938).  A.  axillaris  (Fig.  105,  g  988).  A. 
stemalis  (g  985).  A.  carotidea — The  left  carotid  artery ;  the  name  is  written  on  the 
trachea  just  mcsad  of  the  artery  (Fig.  101,  g  027).  A.  thyr.,  Axis  thyroideus  (g  987). 
A.  1.,  A.  lingualis — The  lingual  artery,  a  branch  of  tlie  carotid.  A.  fac,  A.  facialis — 
The  facial  artery,  a  branch  of  the  carotid  (Fig.  87).  Adrn.,  Corpus  adrenale — The  adre- 
nal or  suprarenal  body  (g  760).  Cardia— Heart  (g  822).  Costae  (13>— Ribs.  Costae  ster- 
nales  (9).  Dphrg.,  Diaphragma,  (Fig.  90,  g  815).  D.  Stenon.,  Ductus  Stenonia- 
nns — Duct  of  the  parotid  gland  (Fig.  87,  g  780).  Gng.  smnl.,  Ganglion  semilunare — 
The  semilunar  ganglion,  the  largest  ganglion  of  the  solar  plexus  (g  1044).  Gng.  vert., 
Ganglion  vertebrale^The  caudal  cervical  ganglion  of  the  Hympathit  (§  1042).  Gng. 
thyr.,  Ganglion  thjroideum  —  The  thyroid  or  middle  cervical  sympathic  ganglion 
(g  1048).  Gng.  cnr.  lym.,  Ganglion  cervicale  superius  sympathici — The  superior 
cervical  ganglion  of  the  sympathic  (g  1048).  Gng.  inf.  (vagus),  Ganglion  inferius  vagi 
— The  interior  ganglion  of  tlic  vagus,  called  also  the  panplion  of  the  trunk.  Gl.  (Glan- 
dnla)  parotia— The  parotid  gland  (Fig.  87,  §g  773.  779).  Humerus  (Fig.  46.  g  407).  M. 
semtua  mg.  (magnus),  (Fig.  73,  g  664).    M.  teres  (Fig.  75,  §  680).    M.  latis.,  M.  laUs- 
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B  (Fig.  67.  g  63.^1.  M.  msstr.,  M.  massetericus.  N.  splnch.  minor,  N.  splonch- 
r  (Fig,  103,  ^  1014),  N.  splnch.  major,  N.  splanchnicus  major,  (Fig.  108, 
g  1044)— Both  splnni^linic  nerves  ate  seen  i.i  ji.ia  ibu  Hemilunur  gangliou  Ij/ng.  tnUn.). 
N.  gstr,  ynt.,  N.  gastricus  ventralis — 'I'lLe  vc-utral  gaetric  nervo  ;  it  is  (urmeii  partly  by 
ilie  right  and  jiarlly  by  tlie  left  vogue,  ui  is  nli^  ttie  (oliowiog  laee  Fig.  103,  g  1040>. 
N.  gstr.  dor,,  N,  gastricus  dorsalis — Thu  dorsal  Kaelric  nerve  (g  lOlll ;  a  large  branch 
(rnnii«  em.)  is  seen  to  unite  this  with  the  semilunar  ganglion  (^iig.  indii.).  N.  phm.,  N, 
phretticus  (Fig,  105,  N.  plirn.).  N.  sym.,  N.  sympathicus — The  Bympaihic  nerve  in 
the  thorax  (g  1043).  N.  1.  r.,  N,  laryngeus  recurrens— The  recurrent  laryngeal  of  the 
left  side  winding  around  the  aorta  ise.^  Fig.  108  and  ^  1038).  N.  crd,,  N,  catdiacus— The 
leeser  cardiac  Dprve  from  tho  sympathic  (Fig.  i(i9).  NN.  thr.  (3  and  4),  NN.  thoracici 
(0  et  G)— The  Gth  and  0th  thoracic  nerves  ;  each  receives  a  branch  from  thi?  sympathic 
(Fig,  109,  %  1043).  N.  cry.  (Bth).  N,  cerricalis  |6th).  N.  err.  (rnhl,  N-  cerviealia  (5lh) 
— Tlie  phrenic  nerve  is  tteeu  lo  arise  from  this  and  the  preceding  (see  also  Fig.  105,  §  1010). 
N.  vagus  (i),  (Fig.  103,  gg  6C3,  1030)— The  vngus  and  sympathic  nppenr  bb  a  single  trunk 
io  the  Deck,  but  are  easily  soparaied,  espccialiy  at  their  ganglia  by  the  bulla  (B.)  and  near 
the  1st  rib.  N>  sym..  N.  sympathicus  «.  N.  sympatheticuB— The  great  syinpathic  or 
sympathetic  nerve  with  iis  ganglia  on  ihe  left  side  |Flg.  103,  g  1042).  N.  1.  sup.,  N. 
larynKeus  superior  (g  10;8i  N.  hpgls,,  N.  hypoglossus  (Fig.  104,  ^g  503,  1083,  Plate 
11.  Chapter  X).  N.  ac,  N.  accessorius  (spinalis  xi),  (Fig.  10^,  Plat.!  II,  Cliaiitor  X, 
^  502,  10351.  N.  gph-  N.  glossopharyngeus,  ix  (Plate  II.  gS  562.  1034.  Chui.itT  X).  N, 
aur.  mg.,  N.  auricularis  magnus  (Pig.  ^T).  CEs.,  CEsophagus  (Fig  100,  g  801  >,  Pcv., 
Postcava  (Fig.  101,  S  'J55i.  Ramus  cm.,  N.  ramus  com mu means— The  nervL-  putiing 
into  cnmmunicatioD  the  gastric  brunch  uf  the  vagus  and  the  s(^milanar  ganglion.  Rx. 
plm..  Radix  pulmonalis— The  root  of  the  left  lung  Stomachus  (Fig.  79,  S  TM).  Trch., 
Trachea  (Fig.  88,  §  709).  V.  tn.,  V.  renalia  iFig.  101,  g  S.IO).  V.  m.  ».,  V.  mesenterica 
•uperior  (g  919>— The  hrancli  entering  the  V.  m.  i.  bh  it  crosses  the  A.  m. ».  is  the  V.  mftm- 
teriea  inferior  (g  S50).  V.  rdm.-lumb.,  V.  adreni>-lumbalis  (Fig.  103,  g  958).  V,  az., 
V.  aiygros  (Fig,  91,  107.  g  920).  V.  plm.,  V.  pulmonalis—Onu  of  the  pulmonary  veina 
juM  before  entering  the  left  uuricle  (Fig.  01),  V.  brcpb.  sin.,  V.  brachio-cephalica  ain- 
i«ra{g033). 

Fig.  107,  A. — The  symyiuthic  of  the  tvro  sides  in  the  sacral  and  part  of  the  coccygeal 
regions,  shoiving  the  fueiiin  or  close  connection  of  the  ganglia  and  their  coancctioa  with 
the  myelencephiilic  uervi-a  ;  x  nbiiut  3. 

Preparation  of  Fig.  107,  A. — The  ventral  half  of  the  pelvie  girdlf  (g  4551  was  cut 
away  nith  nippers,  and  then  oil  the  pelvic  viacom  were  remnTed.  The  sympalhic  nerves 
wen?  found  nesting  on  the  lumltar  vertebrte  by  divaricating  the  p»i>m  muscles.  The  nervns 
were  carefully  traced  tn  the  sacral  and  coccygeal  region,  and  their  anastomoBes  with  the 
spinal  nerves  and  the  fusion  of  the  ganglia  were  eipoeed  by  removing  muscle,  connective 
tissue  and  the  niiJdln  sacral  arU-ry  with  fine  forceps,  8ci8.wrs  and  tracer,  using  also  the 
tripod  magnifier  whenever  Ihe  branches  became  so  small  as  to  lie  in  danger  of  il^ary  from 
not  being  distinctly  iieea. 

Explanation  of  Fig.  107,  A. — Anst. — AnaatinsoHis  of  tlie  two  ganglia,  Gng.  (gan- 
glion) impar — A  single  ganglion  formed  by  the  fusion  of  those  of  the  two  sides  ;  in  the 
one  jast  eephalod  the  ganglia  are  no(  cnmpli-tety  fused,  but  connecled  by  nnnstomnsing 
fibers.  Gng.  (g;anglionl  impar  (ist) — The  Isl  fused  ganglion  of  the  sympaihic  ;  it  is 
opposite  the  3d  sacral  vertebra  (^  458),  N.  myen.,  N,  myelencephalicus — Four  myelen- 
cephalic  or  cerebrospinal  nerves  with  their  anastomosing  branches  from  the  syinpathic. 
N.  sym.,  N.  sympathicus — The  nerves  uf  the  two  sides  approaching  each  other  on  the 
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PrepwRtioa  of  Fig.  io8.— The  vngos  and  ifmpftthic,  toother  with  the  uteria,  wir 
isolated  as  direchxl  alxive  (g  1003).  The  left  cardiac  nerree  from  the  tbTicrfd  and  tcnthil 
ganglia  frequentlj  pass  venlrad  of  the  vagoB,  aa  shown  to  Fig.  lOT,  and  tboao  of  the  ri|^ 
Bide  often  peaa  to  the  lieart  along  the  ventral  Bide  of  the  blood  Teaaels  instMid  of  aa  hm 
Bhowni  eeeQuain.A,  1,682. 

The  figure  ia  meant  to  illnitrate  the  oi%in  and  conrae  of  the  recurrent  1aT7ii|^  gtm 
on  the  two  Hides — (A)  representing  the  right  Bide,  with  the  recurrent  winding  aroiud  |hr 
A.  tubdavia  dcxtra,  and  (B)  the  left  side,  with  the  recarrent  nerra  winding  arotud  ibt 
anh  of  the  aorta. 


Explanation  of  Fig.  loS.— The  abbreviations  are  Hie  same  in  l1ie  two  Sgnre 
Aorta,  ai.  1^  B2fll.     A,  brcph.,  A.  brachio-cephalica,  az.  {%  643).     A.  subcl. 
clavia  (§  0^).      A.    carotid.,  A.   carotidea.      A.   stern.,  A.   sternalis 
interna.      G.   vert.,  Ganglion  vertebrale  (g  1043).      G.  thyr.,   GongUon  thjroid< 
(t  1043)     N.  ragus  (g  1030).     N.  1.  r ,  N.  laryngeus  recurrena  (§  1038). 


NERA^S  SYMPATHICUS  s.  SYMPATHETICUS.    (Fig.  90.  101. 
103,  lOo,  107,  108,  109). 


References. — Quain,  , 
Chauveau.  A,  328  ;  Cliauv 
Milne- BdwardB,  A,  II,  331 

g  1043.   The  symiiathi 


K.  I,  656;  Gray,  A,  696;  Hyrtl,  A.  573;  Gegenbanr.  A.  5«, 

eflii  (Flewinu).  A,  781  ;  Gurlt,  A,  767,  774  ;  Owen,  A.  Ill,  181: 

;  Lfvli,  A.  5.10. 

:;  ncrvouH  Bysti?m  as  a  wholi-  comprisea  a  central  tiyatcil]  nn- 

a  eNt«nding  elon?  the  ventral  aide  at  the  spinal  (dIbbis. 

le  head  and  into  the  tail.    The  ganglia  are  connected  bf 
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interrening  nerves  and  give  rise  to  nervous  branches  which  are  distributed  to  the  viscera 
and  blood  vessels.  Besides  the  chain  of  ganglia,  the  sympathic  nerves  may  have  ganglia 
developed  upon  them  at  almost  any  point  in  their  course.  The  various  parts  of  the  sym- 
pathic  are  intimately  associated  with  each  other  and  also  with  the  oerebro-spinal  nervous 
systeoL  So  close  is  this  connection  that  some  authors  consider  the  sympathic  as  belong- 
ing to  the  peripheral  part  of  the  cerebro-spinal  system  (Quain,  A,  I,  510). 

There  are  nominally  as  many  pairs  of  sympathic  ganglia  as  vertebrse,  except  in  the 
cervical  region  and  rarely  also  in  other  regions.  From  each  ganglion  passes  a  branch  to 
the  corresponding  spinal  nerve  (Fig.  107, 100). 

§  1043.  Specimen^  Preparation  and  Dissection.  —  The  same 
specimen  may  be  employed  as  for  the  vagus,  and  it  should  be  pre- 
pared in  precisely  the  same  manner  (§  1030).  The  exposure  is  also 
the  same,  and  the  method  of  dissecting  the  nerves  (§  1031). 

Nearly  dorsad  of  the  ganglion  of  the  root  of  the  vagus  is  the 
similar,  fusiform,  luperior  cervical  ganglion  of  the  sympathic.  It 
may  be  carefully  isolated ;  then,  by  carefully  tearing  the  sheath  of 
the  combined  vagus  and  sympathic,  the  two  may  be  separated  in 
the  neck.  About  1  cm.  from  the  1st  rib  the  sympathic  inclines  lat- 
erad,  and  very  near  it  there  appears  in  most  subjects  a  small  gan- 
glion, the  thyroid  or  middle  cervical  ganglion  (Fig.  107,  Ong. 
thyr.^  Pig.  108).  Pull  the  nerve,  and  it  will  be  found  to  divide 
into  two  parts,  one  of  which  i)asses  dorsad  and  the  otlier  ventrad  of 
the  A.  svbclama  (Pig.  109).  Cut  the  axillary  artery  and  tuni  it 
mesad.  The  two  nerves  may  then  be  followed  to  their  termination 
in  the  ganglion  vertebrale  or  the  inferior  cervical  ganglion  just 
caudad  of  the  1st  rib  (Pig.  107,  Ong.  vert,  108, 109).  Pull  upon  the 
nerve  and  make  out  the  branches  passing  from  this  ganglion.  Tliey 
are  shown  in  Pig.  107,  108  and  109.  After  these  branches  are 
traced,  tear  away  the  pleura  and  follow  the  sympathic  chain  along 
the  thorax.  Note  that  there  is  a  ganglion  for  each  vertebra,  and 
that  each  ganglion  communicates  with  tlie  corresponding  spinal 
nerve  (Pig.  107). 

§  1044.  NN.  iplaxichnici. — The  aympatliic  ganglion  about  oppo- 
site the  last  rib  is  somewhat  larger  than  tliosi^  i)roceding  it,  and  there 
is  given  off  a  branch,  the  N,  s^plnnchnicns  major^  which  passes 
caudad  and  slightly  ventrad  and  penetrates  the  diaphragm.  The 
diaphragm  should  be  cut,  the  abdomen  well  opened  and  tlie  viscera 
turned  to  the  right ;  then  by  pulling  upon  this  nerve  it  will  be  seen 
to  move  the  semilunar  ganglion,  sliowing  that  it  joins  that  body. 
Now  follow  the  sympathic  from  the  oricrin  of  the*  great  splanchnic. 
It  becomes  more  nearly  mesal  in  position,  and  when  near  the  dia- 
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phragm  gives  off  another  branch,  the  N.  splancJinicus  mirurr.  This 
also  penetrates  the  diaphragm  and  joins  the  semilunar  ganglioD 
(Fig.  90,  107). 

§  1046.  Ganglion  semilunare  (Fig.  90,  107).— The  semilunar 
ganglion  belongs  to  the  so  called  solar  pleams  of  nerves,  a  network 
of  nerves  formed  partly  from  the  vagus  (§  1041),  but  mostly  from 
the  sympathic.  The  ganglion  is  a  slightly  pinkish  body  situated 
laterad  of  the  origin  of  the  superior  mesenteric  and  cceliax:  arteries^ 
as  shown  in  Fig.  107,  and  very  near  the  adrenal  body.  It  is  quite 
tough,  and  when  grasped  and  pulled  the  nerves  may  be  seen  spread- 
ing out  in  all  directions  like  the  rays  of  the  sun. 

§  1046.  The  abdominal  83rmpathic. — In  order  to  follow  the 
sympathic  in  the  abdomen,  the  blood  vessels  should  be  removed. 
The  nervous  cords  of  the  two  sides  closely  approach  each  other,  go 
that  both  may  be  traced  at  once. 

The  caudal  part  of  the  sympathic  is  partly  shown  in  Fig.  107,  A, 
and  directions  for  tracing  it  are  given  under  the  preparation  of  tliis 
figure. 

Preparation  of  Fig.  109. — The  arteries  were  injected  with  red  and  the  veins  with  blue 
l)laster  (§g  302,  f363).  Tlie  sternum  was  removed,  and  the  thyroid  and  vertehral  ganglia 
of  the  sympatliic  and  their  branches  isolated  as  directed  above  (§  1008)  The  thyroid  pan- 
glion  of  the  right  side  was  displaced  somewhat  dextrad,  the  vertebral  ganglion  of  the  left 
side  drawn  dorsad,  and  the  muscles  removed  from  the  vertebra  and  the  pleura  and  con- 
nective tissue  from  the  other  parts.  The  oesophagus  was  slightly  distended  with  coitoo 
and  the  two  roots  of  the  myeloual  nerves  slightly  separated  and  held  apart  with  cotton. 
The  preparation  was  hardened  and  preserved  in  alcohol  (§  286). 

Explanation  of  Fig.  109.— A.  sbdv.  sin.,  A.  subclavia  sinistra.  A.  sbclv.  dezt, 
A.  subclavia  dextra — The  right  subclavian  is  shown  in  two  places  as  if  it  were  doable: 
the  artery  is  not  double,  but  is  shown  in  its  natural  position  and  also  displaced  in  order  to 
more  ch»arly  indicate  the  ring  of  the  sympathic  (an8(e  8.  annidns  VieiLsaenii)  surrounding 
it;  see  Fig.  108  and  Foster,  A,  Firr.  37.  A.  c,  A.  carotidea  (§  900).  A.  stcmalis— On  the 
left  the  name  is  written  on  the  artery.  A.  thyr.,  A.  vertebralis — By  an  inadvertence  tk 
wrong  abbreviation  was  used.  The  artery  is  shown  on  the  right  dorsad  of  the  origin  of 
the  A.  sternalis. 

Alba — The  white  substance  of  the  myelon.  It  is  dotted  to  indicate  the  cut  ends  of 
nerve  fibers  (g  1048). 

Cn.  centralis — The  central  canal  of  the  myelon  ;  see  Cliapter  X,  Fig.  112,  A. 

Centrum— The  centrum  or  body  of  the  3d  thoracic  vertebra  (§  462). 

Cinerea — The  gray  or  ganglionic  substance  of  the  myelon  (§  1047).  It  is  left  whiw  in 
the  figure,  and  appears  somethinsr  like  a  letter  //in  the  interior  of  the  myelon  (§  998). 

F.  dms.,  Fissura  dorsimcsalis— The  dorsimesal  (posterior)  fissure  of  the  myelon. 

F.  vms.,  Fissura  ventrimesalis — The  ventrimesal  fissure  of  the  myelon.  It  isdireetlj 
opposite  the  dorsal  fissure,  and  the  two  divide  the  myelon  nearly  in  half  (§  998). 


TKAKSXCnON   OF   TBS    TBORAX. 


397 


Got.  thTT.,  GwigUoa  thjroidenm— The  thyroid  or  middle  cerrlcal  guiglloD  of  the 
i7nip*ihic  (Fig.  107. 108,  g  IMS). 

Ga%.  nt,,  CuiKlion  vertebr&le — The  TerWbnl  or  Inferior  oervinl  gmDgUoD  of  the 
Kjrmpathic  (Fig.  107,  108,  g  1048). 

Hjelon — The  mjmIm  or  ipinal  eord  !■  the  put  of  the  central  Derrou*  ttfttuta  aituMBd 
witluD  the  neonl  caukl  (F\g.  104,  §  4T9]. 

MM.  !(.  colli— The  longw  roUi  miudes. 

N.  thr.  (1st)— The  flrat  thoimdc  or  dotMl  uerre.  The  abbrevlKtlon  U  written  on  the 
TBBtfKl  ptimuy  diTUoo.    Ccntimd  of  the  ftbbrerittion,  the  donkl  primMj  divteloii  it  Men 


^':^v.v.  bi-tpk. 


0.  toe.— Trahbkctiok  or  tbe  Thorax,  snowiNa  thr  OnioiN  or  a  Pair  of  Spiral 
Nbrves  AHD  THE  Relationb  OP  thk  Bympatuic  ajid  Cbrkbro-bpinai.  Ststems; 
CkpHAUC  ViKTT ;    x  1.6. 


to  jdo  tlie  Tcntn),  Mid  the  trnnk  li  fonned  by  the  uniou  of  the  dotMl  and  ventral  nerro 
roota  from  tbe  myelon  (g  t007). 

N.  thr.  (ad),  H.  thor«cicn*  (ad)— The  epoond  thoracic  nerve,  allowing  tlie  Tiimvn  tom- 
munieaia  cnnnMUng  It  with  the  vertebral  ganglion. 

H.  ^n.  (cd.)  I,  N.  ajinpathicua  icaudklii) — Tlie  sjtmpathic  nerve  eitendlnfr  candad 
if  tbe  vettebrml  ganglion  in  tbe  thorax  \V\fi.  107.  ^  1043). 

Rf™—  conunnnicaiia  a — The  communicatini;  branch  between  the  vertebral  gangiinn 
of  the  ^np«tlik  and  the  ad  thoracic  injelonal  nerve. 
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Ramus  communicant  3 — The  branch  or  ramus  conneeUng  tibt  Ywtebial  gioglkiD  of 
the  sympatliic  with  the  Ist  thoracic  mjelonal  nerve. 

Rm,  cry.  4  (7),  Ramus  communicans  cervicalis  (7th)— The  branch  comMalii^  tk 
7th  cervical  nerve  with  the  vertebral  ganglion. 

N.  crd.  5,  Nervns  cardiacus  minor — The  lesser  cardiac  nerve  from  the  vertebnl 
ganglion.  The  heart  receives  several  filaments  from  the  vertebral  and  thjroid  gt&gliA, 
but  only  this  large  one  is  shown. 

N.  sym.  (cph.)  6,  N.  sympathicus  (cephalicus)— The  sympathic  nerve  extending 
cephalad  of  the  thyroid  ganglion  along  the  neck.  It  is  somewhat  displaced  to  the  rin^ ; 
see  Fig.  107. 

N.  sym.,  N.  sympathicus — The  cut  end  of  the  sympathic  nerves  of  the  two  adet, 
showing  their  relations  to  other  porta  That  of  the  left  side  {N.  sum.)  is  on  the  left  of  tbe 
corresponding  carotid  artery,  while  the  one  on  tbe  right  {N.  8.)  is  dorsad  of  the  rigbt 
carotid  and  very  close  to  the  vaguM. 

N.  ▼.,  N.  vagus — The  cut  ends  of  the  vagus  or  pneumogastric  nerves,  showing  tbdr 
relations. 

N.  phm.,  N.  phrenicus — The  cut  ends  of  the  phrenic  nerves,  showing  their  relidooi 
to  the  other  structures. 

C£s.,  (Esophagus  (Fig.  108,  107,  §  798)— The  oesophagus  is  seen  to  be  somewhttto 
the  left  of  the  meson  and  dorso-sinistrad  of  the  trachea  It  is  represented  as  somewhat 
contracted,  hence  the  wavy  outline  of  the  mucous  membrane. 

Rz.  et  Gng.  dorsalis,  Radix  et  Ganglion  dorsalis — The  dorsal  (posterior)  root  of 
the  Ist  \m,\T  of  myelooal  nerves  with  its  ganglion.  (The  adjective  dorsalis  belongs  011I7  to 
radix,  hence  the  feminine  form.) 

Rz.  vnt.,  Radix  ventralis — The  ventral  (anterior)  root  of  the  Ist  pair  of  mycloDal 
nerves  (g  1007). 

Spina  neu.  thr.  (2).  Spina  neuralis  thoracica  (2) — The  2d  neural  thoracic  spiDo. 

Trachea — The  trachea  is  represented  as  slightly  contracted  so  that  the  cariilaginoM 
rings  overlap  somewhat. 

VV.  brcph.,  VV.  brachio-cephalicae — The  cut  ends  of  the  two  brachiocephalic  ve'iia 
(Fig.  101,  §922). 

§  1047.  Obvious  Structure  of  Nervous  Tissue.— Nervous  tissue  is  obvionslv  of  two 
kinds  : — (A)  Alba  {white  matter).  This  is  found  in  the  central  nervous  system,  where  it 
has  a  dense,  lusterless  white  ap[>earance,  but  principally  in  the  fiercer  (g  995),  where  it  if 
white  and  glistening ;  the  nerve  also  has  a  wavy  or  crimped  appearance  when  reljixeA 
The  nerves  themselves  have  something  of  the  same  obvious  structure  as  striated  muscle 
(g  704',  that  is,  a  more  or  less  cylindrical  fasciculus,  surrounded  hy  a  shcsith  {epineuri'im^, 
and  this  mass  in  turn  being  composed  of  smaller  bundles  {funiexdi)  each  fimiculus  havioir 
its  special  sheath  {perineurium,  neurilemma). 

(B)  Orny  matter.  The  gray  nervous  matter  is  soft,  so  that  it  is  easily  crushed  in  the 
hand  ;  in  color  it  is  of  a  delicate  pjay  or  reddish  brown,  and  is  collected  in  masses  (ji  994», 
the  largest  being  in  the  brain  and  myelon  (g  997). 

g  1048.  Microscopic  Structure  of  Nervous  Matter.— (A)  FArttf  wa«^r  (dflw).  Each 
funiculus,  like  the  fasciculus  of  a  striated  muscle,  is  composed  of  a  variable  number  of  cyl- 
indrical fibers  which  are  of  two  kinds: — (1)  Medullated,  composed  of  three  parts, rix.,i 
prim,itive  sheath  somewhat  comparable  to  the  sarcolemma  of  the  muscle  fiber  (§  705) ;  it 
has  a  wavy  outline  and  presents  nuclei :  Myeline  or  white  substance  of  Schftann»  this  i»» 
white  fatty  substance  just  within  the  primitive  sheath ;  it  is  interrupted  at  regular  iDtervali 
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(1-2  mnLX  forming  the  nodes  of  Ranvier :  AxU  hand,  band  axis,  axis  cylinder  ;  this  forms 
the  central  part  of  the  nerve  fiber ;  it  \b  oontinuons,  subcjlindrical,  grayish,  rather  tena- 
cious, finelj  fibrillated  and  with  straight  oatline.  The  axis  cylinder  is  the  essential  part 
of  the  nenre,  and  is  the  only  part  found  at  its  origin  and  termination.  Medollated  nerves 
neither  give  nor  receive  anastomoses  except  very  near  their  termination.  In  cross  sec- 
tion, a  bundle  of  nerve  fibers  appears  like  a  bunch  of  lead  pencils,  the  band  axis  corre- 
ipcmding  to  the  lead.  (2)  Non-medullated  fibers.  These  are  of  a  pale  gray  appearance, 
9win|r  to  the  absence  of  the  myeline.  They  possess  a  nucleated  sheath  and  an  axis  cylln- 
3er  like  the  medullated  fibers,  but  differ  from  them  in  the  absence  of  the  medullary  sheath 
ind  from  the  fact  that  they  anastomose  frequently  throughout  their  entire  course ;  Ban- 
der, A.  778. 

(B)  Oray  matter.  Gray  matter  is  composed  of  an  interlacing  network  of  nerve  fibers, 
peculiar  connective  tissue  {neuroglia)  and  nerte  cells,  the  latter  being  the  characteristic 
feature.  The  nerve  cells  of  the  brain  and  mvelon  apparently  possess  no  proper  dieatli, 
ind  present  two  forms,  viz.,  (1)  cells  containing  a  nucleus  and  nucleolus,  surrounded  by 
the  gray  or  reddish  brown  protoplasm  which  gives  off  one  or  more  processes,  giving  rise 
to  the  so  called  multipolar  cells,  one  or  more  of  the  poles  being  continued  as  the  band  axis 
sfa  nerve  fiber;  (2)  cells  much  smaller  than  the  preceding,  composed  apparently  of  only 
a  nucleus  and  nucleolus.  The  nerve  cells  of  the  ganglia  possess  a  proper  sheath,  which 
is  merely  an  expansion  of  the  primitive  sheath  of  a  nerve  fiber.  Typically,  these  cells 
are  pyriform  and  possess  a  pole  at  each  end  which  is  continued  into  a  nerve  fiber. 
Btiicker.  A,  116 ;  Quain,  A,  II,  125. 


CHAPTER    X. 

ENCEPHALON— THE    BRAIN. 

OBIOERAL  CONSIDERATIONS — NAMES  OF  TUB  PRINCIPAL  PARTS  OP  THB  AMPHIBIAN  BRAIX 
—DIAGRAMS  OF  AN  IDEAL  SIMPLE  BRAIN— EXAMINATION  OF  THE  BRAINS  OF  THE 
FROG  AND  MENOBRANCHUS— REMOVAL  OF  THE  CAT'S  BRAIN — ^MACROSCOPIC  TOCABV- 
LART— DESCRIPTION  OF  FIGURES  AND  PLATES— DISSECTION  OF  THE  BRAH- 
SYNONYMS  AND  REFERENCES — ^FISSURES  AJn>  GYRI. 

§  1049.  General  Connderations. — Deflnitlon.—T&xcludmg  Am- 
pMoocus^  whose  brain  is  peculiar  and  apparently  incomplete,  the 
vertebrate  enceplialon  may  be  defined  as  the  enlarged^  differenti' 
died  and  incompletely  segmented  cephalic  portion  of  the  myelen- 
cephalon  (cerebro-spinal  axis),  contained  within  the  cranium. 

The  junction  of  the  brain  proper  with  the  rayelon  proper  (§  lOOC,  Fig.  104)  is  formed 
by  the  part  commonly  called  miduUn  (oblongata),  but  metencephalon  by  Qnain  (A,  11,755), 
and  in  the  present  work.  By  its  obvious  charactors  and  real  structure  the  medalla  is 
only  a  modified  continuation  of  the  myeljn  (Strieker,  A,  758-764,  Spitzka.  1,  4Q\  tod 
Wyman  describes  it  (34,  7)  as  a  division  thereof;  most  writers,  however,  regard  it  as  a 
part  of  the  brain,  and  this  is  prnctic^Vy  the  more  convenient  way. 

g  1050.  Importance  and  Difficulty  of  (he  Study  of  the  Brain. — An  acquaintance  with 
the  obvious  features,  the  intimate  structure  and  the  functions  of  the  brain  is  desired  br 
not  only  the  physician  and  the  practical  veterinarian,  but  also  by  the  systematic  zoolc^st, 
the  comparative  anatomist,  the  physiolo^st  and  the  psychologist. 

The  nature  and  extent  of  the  obstacles  to  the  acquisition  of  this  knowledge  are  most 
fully  appreciated  by  those  who  have  advanced  the  farthest  in  its  pursuit ;  some  idea  of 
them  may  be  gained  from  any  recent  compendium  by  an  original  investigator  in  either 
of  the  branches  of  inquiry  above  indicated  (Quain,  A,  II ;  Strieker,  A  ;  Ferrier,  A). 

Deferring  for  the  present  any  considerations  of  the  histology  and  functions  of  th« 
mammalian  brain,  its  mere  topography  is  far  from  easy  to  understood. 

§  1051.  Methods  of  Studying  the  Brain.— The  brain  is  com- 
monly figured  and  described  as  a  fibrous  and  cellular  mass  pene- 
trated here  and  there  by  inconsiderable  cavities.  Little  attention  is 
paid  to  the  membranes  which  line  these  cavities  and  invest  the 
entire  organ.     Stress  is  laid  upon  its  complex  structure  and  remark- 
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able  fanctions.    Finally,  the  human  brain  is  usually  presented,  or 
at  least  employed  as  a  standard  for  comparison. 

Prom  personal  experience  and  from  the  uniform  testimony  of 
our  students,  we  have  been  led  to  the  following  conclusions :  — 

(A)  The  arrangements  of  the  solid  parts  of  the  brain  are  more 
readily  perceived  and  more  easily  remembered  after  the  relations 
of  the  cavities  are  fully  understood. 

(B)  An  adequate  idea  of  the  circumscription  of  the  cavities  in- 
volves a  distinct  recognition  of  their  lining  and  of  the  investment  of 
the  whole  brain. 

(C)  The  general  plan  of  the  organ  is  most  readily  appreciated  if 
we  disregard  altogether  its  organic  composition  and  its  direct  sub- 
servience to  mental  operations,  and  view  it  primarily  as  we  might 
any  artificial  structure,  like  a  house  or  a  piece  of  furniture  of  homo- 
geneous material. 

(D)  Even  if,  as  is  commonly  the  case,  the  human  brain  is  the 
ultimate  object  of  inquiry,  the  brain  of  some  Amphibian  should  be 
examined  first. 

%  1052.  So  far  as  we  know,  the  first  three  of  these  propositions  have  not  been  distinctly 
enandated  heretofore. 

The  advantage  of  studying  first  the  cavities  of  the  brain  seems  to  arise  from  the  fact 
that  whUe  the  walls  are  subject  to  great  modifications  as  to  form,  thickness,  histological 
composition  and  connections,  the  cavities  can  present  differences  of  onlj  size,  shape  and 
degree  of  circnmscription  ;  their  connections  are  invariable,  and  of  course  no  structure  is 
predicable  of  them.  Hence  fewer  considerations  are  presented  to  the  mind,  a  matter  of  no 
small  importance  to  the  beginner. 

g  1053.  To  the  physiologist  the  membranous  envelopes  are  of  interest  only  as  con- 
cerned in  the  vascular  supply  of  the  pro])er  nervous  tiHSue,  and  for  most  anatomical 
porpoeea  they  are  better  removed.  With  them,  however,  are  apt  to  come  away  some 
atrophied  parts  of  the  parietes  together  with  the  lining  of  the  cavities,  so  as  to  leave  the 
latter  open  at  certain  points.  Hence  many  figures  and  descriptions  indicate  or  imply  that 
there  are  free  communications  between  the  cavities  and  the  outside  of  the  brain. 

With  poinbly  a  single  exception  (g  1062),  this  is  not  the  case,  in  adults  at  least,  and 
indeed  the  existence  of  such  communications  would  be  out  of  keeping  with  what  is  known 
of  the  mode  of  development  of  the  organ.  Hence  any  clear  and  adequate  conception  of 
the  relations  of  the  cavities  involves  the  distinct  recognition  of  the  presence  of  the  mem- 
branes and  of  their  general  arrangement. 

g  1054.  As  to  the  third  proposition,  the  comparative  anatomist  and  the  systematic 
soologist  especially  desire  the  identification  of  the  various  regions  of  the  brain,  and  the 
determination  of  suitable  names  and  terms  for  description.  Even  where  the  histology 
and  functions  of  the  organ  are  the  ultimate  objects  of  its  study,  the  student  must  first 
become  familiar  with  the  order  of  succession  of  the  parts,  their  constant  topographical 
relations  and  the  connections  of  their  cavities,  and  with  the  names  of  them  all. 

Now  this  may  be  done  not  only  as  well,  but  in  our  opinion  more  easily,  if  all  other 
26 
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features  are  for  the  time  ignored,  and  the  brain  is  viewed  simply  as  a  Mfief  cfeainltkttiik 
pariete*  ofta/rying  thickness,  more  or  less  distinctly  divisible  into  walls,  floor  and  rocf, 

§  1055.  The  fourth  proposition  is  in  accordance  with  the  following  general  aphoriim:— 

"  In  all  departments  of  investigation,  it  is  right  to  commence  with  the  study  of  thit 
which  is  common,  simple  and  regular,  and  thence  to  proceed  to  inquire  respecting  that 
which  is  [complex],  unusual  and  irregular."— Bucknill  and  Tuke,  A. 

The  specific  idea  is  admirably  expressed  in  the  following  passage  from  a  ptper  in 
which  it  is  practically  carried  out  :— 

"  With  man  and  the  other  mammals,  the  cerebrum  and  cerebellum  so  &r  tnmieeDd 
all  the  other  organs  of  the  encephalon,  that  the  parts  which  in  a  morphological  point  of 
view  are  of  equal  value  have  been  frequently  overlooked,  as  forming  either  integnl  ptrti 
or  primary  subdivisions. 

"  In  frogs  .  .  .  while  no  one  part  takes  an  excessive  development,  there  is  at  the  noA 
time  no  one  of  the  fundamental  ones  either  wholly  deficient  or  so  far  reduced  as  to  deprire 
the  general  plan  of  any  of  its  more  important  features.  The  brain  is  so  far  reduced  in  the 
relative  proportion  of  its  different  jiarts.  and  so  far  stripped  of  the '  accessory  organs  of  per- 
fection,' as  to  enable  the  student  to  obtain  with  ease  a  clear  conception  of  the  general  plin, 
a  conception  always  so  difficult  to  acquire  when  studying  the  brain  of  mammals  or  of 
man." — Wyman,  34,  6. 

§  1056.  The  advantages  presented  by  the  fh)g's  brain  may  be  categorically  stated  u 
follows : — 

(1)  The  various  parts,  while  far  from  equal  in  size,  differ  much  less  than  in  the  higher 
Vertebrates. 

(2)  No  part  is  completely  hidden  by  another. 

(8)  All  lie  in  the  same  plane,  the  organ  not  presenting  the  perplexing  "cranial flex- 
ure "  (Quain,  A,  II,  733)  of  most  of  the  higher  Vertebrates. 

(4)  The  cavities  are  relatively  large. 

(5)  The  parietes  vary  little  in  thickness. 

(6)  While  all  the  primary  components  of  the  brain  are  present,  there  are  but  few  spe- 
cial additions  or  modifications  to  distract  attention  from  the  general  plan. 

Yet  the  frog's  brain  is  by  no  means  an  ideally  perfect  type  of  the  vertebrate  brain,  or 
wholly  adapted  for  study,  for  the  following  reasons  : — 

(1)  It  is  undesirably  small.  Hence  the  student  should  select  for  this  purpose  tberer 
largest  individuals,  if  possible  of  the  bullfrog,  Rana  Gatesbiana  (pipiens  of  some  writeis). 

(2)  The  tissue  is  very  soft.  Hence  great  care  is  needed,  and  the  organ  should  osoallj 
be  hardened. 

(3)  Tlie  cerebellum  is  disproportionally  small. 

(4)  The  cavity  of  the  aptici  presents  a  projection  of  the  wall  which  renders  a  section  of 
the  region  somewhat  puzzling. 

(5)  The  passages  ( portw  or  foramina  of  Monro)  between  the  mesal  and  the  lateral  cavi- 
ties are  undeairablv  small. 

(6)  The  cephalic  divisions,  the  Lcbi  olfactorn,  which  are  separate  in  all  other  Vorte 
brates,  are,  in  the  frog  and  toad  and  other  anourous  Amphibia,  not  only  in  contact  upon 
the  meson,  but  there  united  by  somewhat  firm  connective  tissue,  constituting  a  feature 
which  has  seriously  misl(»d  some  anatomists,  including  even  Wyman  (34,  8,  9). 

(7)  The  plexuses  are  nearly  or  wholly  absent. 

In  respect  to  the  last  four  objections,  the  brain  of  Mencbrnnchus  is  preferable  to  that 
of  the  frog.  But  the  animal  is  less  easily  obtained,  the  cerebellum  is  even  smaller,  and  the 
optici  are  so  slightly  differentiated  from  the  parts  caudad  and  cephalad  as  to  render  soot- 
what  difficult  the  recognition  of  their  limits. 
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NeyertheleBB,  the  bndn  of  Menabranehui  Ib  well  worthy  of  examination  upon  the  fol- 
lowing grounds: — 

(1)  The  alight  diffoientiation  of  the  regions  is  an  interesting  reminder  of  the  presumed 
condition  of  all  brains  at  an  early  stage  of  development. 

(3)  The  siae  of  the  cavities  and  communications  and  the  thinness  of  the  parietes  permit 
the  effects  of  inflation  with  air  to  be  at  once  apparent. 

(8)  The  Lobi  olfacUnii  are  disconnected,  as  in  all  Vertebrates  excepting  the  Anura. 

(4)  The  aula  is  large  and  well  defined. 

§  1057.  The  method  of  viewing  the  general  constitution  of  the  brain  which  was  sug- 
gested by  Wyman  and  is  herein  adopted  may  be  called  the  eomparatice  anatomy  way.  There 
is  another,  the  embrpoloffieal  way,  which  is  theoretically  more  satisfactory  and  complete, 
but  practically  not  well  adapted  to  b^finners.  It  would  be  well,  however,  for  the  some- 
what advanced  student  to  obtain  a  collection  of  foetal  pigs,  kittens,  etc.,  of  different  ages, 
and  careftdly  expose  their  brains  so  as  to  observe  the  gradual  increase  of  the  hemispheres 
and  cerebellum,  the  formation  of  the  gyii  and  the  progressive  thiclLening  of  the  walls  in 
the  greater  part  of  their  extent 

§  1058.  Partial  Vocabulary.— The  following  List  includes  only 
the  names  of  the  principal  parts  of  the  Amphibian  brain.  A  more 
eomplete  macroscopic  vocabulary  of  the  organ  will  be  given  later  in 
this  chapter. 

Names  of  the  Principal  Parts  of  the  Amphibian  Brain^  with 
their  more  Common  Synonyms. — Aula — Ventricle  of  the  "  unpaired 
cerebral  rudiment."  Aulatela— Atrophied  or  membranous  roof  of 
aula.  Auliplexus — Plexus  choroideus  aulse.  Cerebrum — Hemi- 
sphcerse,  larger  portion  of  prosencephalon.  Cerebellum — Dorsal 
portion  of  epencephalon.  Chiasma— Commissura  optica,  chiasma 
nervorum  opticorum.  Conarium — Corpus  pineale,  pineal  gland, 
epiphysis.  Cnui  cerebri— Floor  of  mesocoelia.  Diaccelia— Ventric- 
ulus  tertius.  Diencephalon — Deutencephalon,  tltalamencephalon. 
Diaplexufl — Plexus  choroideus  ventriculi  tertii.  Diatela — Atro- 
phied or  membranous  K)of  of  third  ventricle.  Endyma — Ependyma, 
lining  of  the  coBlice.  Epicoelia — Ventriculus  cerebelli,  cephalic  part 
of  ventriculus  quartus.  Epencephalon — Hind  brain.  Hemispluera 
— Hemicerebrum.  Hypophyiifl — Corpus  pituitari  urn .  IjobuB  olf ac- 
torins — Lateral  half  of  rhinencephalon.  Mesencephalon — Lobi 
optici  and  crura.  Meioccdlia — Ventriculus  loborum  opticorum, 
aquseductus  Sylvii,  iter  a  tertio  ad  ventriculum  quartum.  Meta- 
ooBlia — Caudal  portion  of  ventriculus  quartus.  Metatela— Atro- 
phied or  membranous  roof  of  ventriculus  quartus.  Metencephalon 
— ^Medulla.  Myelon — Chorda  spinalis.  Opticus — Lobus  opticus. 
Pia — Pia  mater.  Porta— Foramen  Monroi.  Portiplezus — Plexus 
choroideus  foraminis  Monroi.  Postcommissura — Commissura  pos- 
terior.   Prascommi  ssura — Commissura  anterior.     Frocoelia — Ven- 
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triculus  lateralis.  Proplexus— Plexus  ventriculi  lateralis.  Froien- 
cephalon — Cerebrum,  hemispliserse.  Fteudo-commissura — Connec- 
tive tissue  between  lobi  olfactorii  in  Anura.  Rhinencephalon — Lobi 
olfactorii.  RhinoccDiia— Ventriculus  olfactorius.  Terma — Lamina 
terminalis,  lamina  cinerea.  Tuber  cinereum.  Thalamus — ^Thala- 
mus nervi  optici,  wall  of  diaccBlia.    Valvula — Valve  of  YieaBsens. 

§  1059.  LiM  of9ome  of  the  Technical  Names  of  the  Parts  mott  frequently  fnenticmed, 
ftith  the  terms  {in  blftck  letter)  which  are  Preferred  to  them. — Aquiedactus  SjIyiS — Meso- 
coelia.  Chorda  spinalis— Myelon.  €k)mmis8ura  anterior — Praecommissura.  Commit- 
sura  posterior — Postcommissura.  Corpus  pinea1&— Conarium.  Corpus  pituitarinm — 
Hypophysis.  Ependyma — Endyma.  Foramen  Monroi — Porta.  Iter  a  tertio  ad  reD- 
triculam  qoartam — Mesocoelia.  Lamina  terminalis  s.  cinerea — Terma.  Lobns  opticas 
— Opticus.  Medulla  oblongata— Metencephalon.  Pedunculus  cerebri — Cms  cerebri. 
Plexus  choroideus  ventriculi  tertii — Diaplexus.  Plexus  choroideus  ventricuU  lateralis — 
Proplexus.  Ventriculus  lateralis — Procoelia.  Ventricle  of  the  "  unpaired  cerebral  mdi- 
ment,"  mesal  part  of  ventriculus  lobi  communis — Aula.  Ventriculus  quartos — Meta- 
coelia.    Ventriculos  tertius — Diacoelia. 

Comparative  Brevity  of  the  Terms  here  adopted. — In  the  above  list  there  are  19  new  names 
comi)Osed  of  20  words  and  about  150  letters,  llie  corresponding  old  names  comprise  40 
words  and  about  300  letters.  Since  the  parts  specified  are  verj  frequently  mentioiied  in 
treating  of  the  macroscopic  anatomy  of  the  brain,  it  is  evident  that  a  substantial  saving  is 
effected  by  the  employment  of  the  shorter  terms. 

§  1060.  Tlie  Encephalic  Segrrients, — All  brains  present  more  or 
less  marked  constrictions  with  intervening  enlargements  ;  the  caudal 
region  also  is  single  or  mesal,  while  the  cephalic  is  double  or  in  two 
lateral  parts.  Hence  the  brain  may  also  be  defined  as  an  incom- 
pletely segmented  tube  of  nervous  tissue^  bifurcated  at  one  end. 

In  eacli  of  these  segments  there  is  one  organ  or  pair  of  organs 
constituting  its  principal  or  characteristic  portion,  but  there  are 
always  some  other  parts  of  greater  or  less  importance. 

§  1061.  Names  of  the  Encephalic  Segments. — That  region  of  the 
brain  which  includes  the  {lobi)  optici^  which  is  easily  recognized  id 
most  adults  and  is  very  prominent  in  the  embryo,  has  been  almost 
uniformly  designated  by  the  technical  term  mesencephalon^  or  hj 
its  vernacular  equivalents  mittelhirn  or  midbrain. 

With  regard  to  all  the  other  segments,  however,  there  has  been 
such  diversity  of  usage  that  the  student  is  apt  to  be  confused  in 
comparing  the  statements  of  diflTerent  writers.  In  the  following 
Table  are  given  the  principal  synonyms  of  the  names  of  the  ence- 
phalic segments  herein  adopted,  which,  as  may  be  seen  by  compar- 
ing the  second  and  seventh  columns,  are  almost  identical  with  those 
which  are  given  in  the  Human  Anatomy  of  Quain  (A). 
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§  1063.  Unequal  Morphkal  Value  of  the  SegmenU,-^^  far  as  appears  in  the  Moood 
colamn  of  the  Table,  the  six  segments  are  equal  primary  divisions. 

In  one  sense  this  is  certainly  not  the  case.  According  to  most  accounts  (Reicheit,  A, 
II.  11 ;  Mihalkovics,  A,  21 ;  Spitzka,  6',  27 ;  Huxley,  A,  56 ;  Quain,  A.  II,  730),  the 
embryonic  brain  consists  of  three  primary  vesicles ;  of  these  the  middle  is  developed  into 
the  meseneephalo/if  while  each  of  the  others  is  again  divided  into  secondary  vesicles,  from 
which  the  other  five  regions  are  formed.  Balfour,  however  (A,  II,  845),  admits  oalj  tw 
primary  vesicles. 

Aside  from  the  verbal  distinctions  indicated  in  the  Table,  most  of  the  differencet  are 
due  to  the  unequal  estimates  placed  by  writers  upon  the  several  segments  from  an  embryo- 
logical  point  of  view. 

Anatomically,  there  seems  to  be  no  objection  to  the  arrangement  here  adopted,  for 
while  the  cerebellum  and  hemispheres  preponderate  in  the  higher  animals,  the  optic  loba 
are  larger  in  some  *'  fishes,"  the  olfactory  lobes  are  enormous  in  some  sharks  and  placed 
at  a  considerable  distance  from  the  prosencephalon,  and  in  a  skate  {Torpedo)  the  laigeai 
part  of  the  brain  is  the  medulla. 

For  practical  purposes,  then,  the  six  se^jments  may  be  regarded  as  coordinate  diviskuMi 

§  1063.  Advantages  of  Using  the  Segmental  Names.— There  are  three  advantages  in 
the  use  of  terms  designating  the  encephalic  segments : — 

(1)  They  indicate  the  segmental  constitution  of  the  brain. 

(2)  £^h  designates  a  general  region  which  may  consist  of  several  more  or  less  distinct 
parts.  Mesencep^uUon,  for  example,  includes  not  only  the  optic  lobes,  but  the  eruru 
eerdyri,  etc. 

(3)  They  are  single  words  capable  of  inflection, 

§  1064.  Names  of  the  Cavitief<.—On  account  of  the  peculiar  condition  of  things  in  man 
and  the  higher  Mammals,  certaiD  portions  of  the  general  cavity  have  been  recognized  as 
such,  while  others  have  been  called  passages  or  ignored  altogether.  In  modem  times  the 
larger  cavities  have  been  usually  called  ventricles,  from  the  Latin  ventrieulus. 

The  incongruity  of  the  anthropotomical  designations  of  the  encephalic  cavities  has 
been  pointed  out  by  Owen  (A,  I,  294,  note),  and  the  senior  author  (9,  125,  1^,  539). 

The  canalis  centralis  expands  into  a  cavity  which,  although  the  first  of  the  series,  is 
called  the  fourth  ventricle.  The  more  or  less  distinct  cavities  corresponding  to  the  cert- 
beUum  and  the  optici  are  not  called  ventricles  at  all,  and  the  second  is  known  by  either  of 
the  following  phrases:  aqmfductus  Sylni  and  iter  a  tertio  ad  tentriculum  quartum.  The 
diencephalic  cavity  is  the  third  ventricle.  The  two  **  lateral  "  ventricles  are  rarely  men- 
tioned as  the  first  and  second,  but  since  the  numbers  must  be  understood  in  order  to  account 
for  the  third  and  fourth,  the  student  desires,  in  vain,  to  know  which  is  the  first  and  which 
the  second.  In  point  of  fact,  if  the  enumeration  is  begun  at  the  cephalic  end  of  the  series, 
the  lateral  ventricles  are  the  third  and  fourth,  since,  in  most  air-breathing  Vertebrates, 
there  are  well -developed  ventricles  in  the  Lobi  o^fact<frii.  Finally,  a  **  fifth  ventricle  "  is 
mentioned,  which  is  not  only  at  a  great  distance  from  the  fourth,  but  has  no  normal  con- 
nection with  the  other  ventricles,  and  is,  in  fact,  no  part  of  the  series. 

It  is  hardly  possible  to  imagine  less  appropriate  and  consistent  appellations  for  a  series 
of  essentially  similar  cavities. 

Ventrieulus  is  objectionable  because  of  its  length,  because  its  use  is  apparently  estab- 
lished in  connection  with  the  cardiac  cavities,  and  because,  as  a  Latin  word,  it  is  not  readilj 
combined  with  Greek  prefixes  No  one  of  these  objections  is  fatal,  but  combined  they  maj 
be  regarded  as  warranting  the  use  of  another  word  if  such  can  be  found. 
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The  Greeks  designated  either  a  cardiac  or  an  encephalic  cavity  by  the  name  KoiXia,  and 
the  senior  aathor  has  proposed  (f>,  125,  i^,  540)  to  substitate  it  for  verUrtevlm,  and  to  des- 
ignate the  several  enoepluJic  cavities  by  terms  formed  by  its  combination  with  the  charac- 
teristic prefixes  of  the  encephalic  segments.  This  gives  ns  rhinoccdia,  procodM,  diaeaAia, 
metoealia,  epkaUa  and  metfualia.  These  terms  are  capable  of  inflection,  and  the  longest 
of  them  is  no  longer  than  the  Latin  vetUrktdut^  which  requires  a  prefix  or  qualifying 
word.  Finally,  when  the  student  has  once  learned  the  order  and  significance  of  the  names 
of  the  odcephalic  segments,  he  has  only  to  acquire  a  nngU  term  and  apply  thereto  the  ehar- 
aeteriiUe prtfixee  with  tehieh  he  is  already  familiar, 

g  1065.  AtUa  and  Porta. — ^These  names  were  proposed  by  the  senior  author  (S,  9, 14, 
540)  upon  the  following  grounds  : — 

(1)  To  substitute  brief  single  words  for  the  phrases:  " ventrictUue  eommunie,**  "ven- 
trieului  lobi  eammunie"  cavity  of  the  "  cerebral  rudiment/'  unpaired  hemisphere  vesicle 
or  "secondary  forebrain/'  mesal  part  of  the  '* common  vcnti-icular  cavity/'  foramen 
Mawroi,  etc 

(3)  Because  the  phrase  most  commonly  employed, /<?raf7i«7i  Monroi,  is  used  to  designate 
at  least  three  d^erent  eavitiee  or  orifice* :  (A)  The  cavity  by  which  either  proccelia  com- 
municates with  the  mesal  series  of  cgbUsd  ;  (B)  the  two  lateral  orifices  together  with  the 
intervening  space ;  (C)  the  mesal  (ceplialic)  orifice  of  the  diaccelia.  We  have  been  unable 
to  ascertain  by  whom  the  phrase  was  first  employed,  and  the  description  by  Monro  eecun- 
due  (A,  13-16),  in  whose  honor  it  was  applied,  is  somewhat  vague  (Wilder,  3). 

(3)  In  order  td  indicate  our  opinion  of  the  desirability  of  recognizing  the  aula  as  mor- 
phologically an  important  element  of  the  coelian  series. 

§  1066.  Telm  and  Plexuses, — The  atrophied  or  membranous  roofs  of  certain  ocelisB  are 
called  tela  vasculosa  or  tela  charoidea,  superior,  inferior^  etc.,  and  the  vascular  plexuses 
formed  by  them  are  designated  as  plexus  ehoroideus  ventrieuli  tertii,  etc.  If  once  the 
general  names  for  the  encephalic  segments  and  coelisB  are  adopted,  we  have  only  to  employ 
the  characteristic  prefixes  and  gain  the  single  and  definite  names  metatela,  diatela,  aula- 
tela,  metaplexus,  diaplexus,  auliplexus,  portiplexus  and  proplexus. 

§  1067.  Commissura. — Of  the  bands  of  fibers,  or  aggregations  of  cells  and  fibers,  by 
which  the  parts  of  the  brain — especially  corresponding  parts  upon  tlio  two  sides — are  con- 
nected, some  are  called  commissures,  while  otliers  have  received  special  uamea  These 
latter — eaUosum,  fornix,  pons  and  ehiasma — are  retaintni,  but  the  other  three — as  proposed 
by  the  senior  author  {9,  126,  14,  538) — are  here  simplified  by  prefixing  to  the  word  com- 
missura the  syllables  prm,  post  and  medi. 

%  1068.  Tabular  View  of  the  Encephalic  Segments  and  their  parts  in  the  Amphibian 
BrtUn. — The  accompanying  Table  contains  the  names  of  the  principal  parts  of  the  brains 
of  the  frog  and  Menobranchus  arranged  according  to  the  segments  which  they  constitute 
(Fig.  110-112).  Attention  is  called  to  the  recurrence  of  the  prefixes  characteruiing  the  seg- 
ments in  the  names  of  the  corresponding  cobIub,  teks  and  plexuses  (§  1066).  A  somewhat 
similar  ubie  is  given  by  Mihalkovics  (A,  48),  including  also  the  names  of  the  parts  of  the 
mammalian  brain  ;  see  also  Qnain  (A,  II,  755). 

The  abbreviation  om.  indicates  that  the  part  is  azygous  or  unpaired  ;  the  rest  are  lateral 
and  paired. 
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§  1069.    TABULAR  ARRANGEMENT  OF  THE  NAMES  OP  THE  PRINCIPAL 

PARTS  OF- THE  AMPHIBIAN   BRAIN. 


SegmenU. 


Rhinencephalon. 

Cephalic  por- 
tion, paired. 


B 
O 

■a 

a 


§ 


Caudal     por 
tion.  1/n- 
paired.  ... 


GATitatet. 


Diencephalon... 


Mesencephalon . 

Epencephalon . . 
Metencephalon.. 


Rhinocoelia.. 
[  ProccBlia.. . 


)  Procoelia... 

\  Porta. 

)  Aula,  Off.... 


Diacoelia,  az 


j  Mesocoelia, 


Epicoelia,  az. 


Puietes. 


\ 


Metacoelia, 

az. . . 


,  i 


Lohus  olfactorius 

Hemisphcra 

Hemisphaera 

j  Aulatela  (roof),  az 

( Terma  (end  and  floor),  az. 

{Thalamus  (wall) 
Diatela  (roof),  az 
Conarium  (roof),  az. 
Tuber  cinereum  (floor),  az. 

( Opticus  (roof  and  wall). . . 
•<  Valvula,  In  part  (roof),  az. 
( Cms  (floor), 

{Cerebellum  (roof),  at. 
Valvula,  in  part  (roof),  az. 

j  Metatela  (roof),  az 

I  Medulla  (wall  k  floor),  az. 


Commi»Bar«  et  Plexus. 


Pseudo-commissura,  az. 
Proplexus. 


i  Proplexus. 
}  Portiplexus. 
Auliplexus. 
Praecommissura,  at. 

Postcommissura  (roof),  az» 
Diaplexus. 

Chiasma  (floor),  az. 


Metaplexus,  az. 


§  1070.  An  Ideal  Simple  Brain. — In  accordance  with  the  gen- 
eral plan  of  this  work  and  the  propositions  given  above  (§  1051), 
the  examination  of  the  actual  brains  of  the  frog  and  cat  may  be 
advantageously  prefaced  by  the  careful  study  of  the  preceding  dia- 
grams (,Fig.  110-112),  which  pi'esent  to  tlie  eye  certain  essential  and 
fundamental  facts. 

F!g.  110-112.  Schematic  Diag^rams  of  an  Ideal  Simple  Brain. — Fig.  110— Longi- 
tudinal dextro-sinistral  section,  showing  the  relations  of  the  cavities,  the  sequence  of  the 
encephalic  segments  and  tlie  relations  of  the  coeliae. 

Fig.  Ill — Mesal  aspect  of  the  right  half  after  hcmisection,  showing  the  contour  and 
constitution  of  the  coelian  floors  and  roofs. 

Fig.  112 — Transection  of  several  segments,  showing  the  coelian  parietes. 

§  1071.  Comments  vpan  the  Diagrams  of  the  Brain. — Aside  from  the  prominence  given 
to  the  aula,  these  diagrams,  so  far  as  they  are  correct,  convey  no  information  or  ideas  not 
already  the  common  property  of  neurologists ;  they  are  intended  merely  as  vi^wil  aids  to 
the  student  in  the  zomeahat  ontroae  tatJc  of  learning  the  sequence  of  parts  and  associating 
the  names  theremth. 

They  do  not  accurately  represent  the  actual  condition  of  things  in  any  known  hrain  at 
any  stage  of  development  They  correspond  most  closely  with  the  brains  of  the  frog  and 
Menobranchua,  but  difier  from  the  former  in  the  dinj unction  of  the  Lobi  olfactorii,  from 
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the  latter  in  the  greater  differentiation  of  the  segments,  and  from  both  in  the  rabglobdar 
form  of  the  right  hemisphere. 

All  that  is  shown,  however,  might  really  exist  in  a  brain  without  contrarention  of  ou 
general  knowledge  of  the  structure  and  development  of  the  organ  ;  hence,  eren  if  cooik)- 
erable  modification  of  detail  should  be  required,  such  diagrams  would  still  be  useful  •$ 
an  elementary  introduction  to  the  study  of  the  brain. 

At  the  outset  the  student  will  do  well  to  regard  the  diagrams  as  purely  geometrial 
figures  or  as  represeuting  hollow  masses  of  wood  or  iron.  The  shading  is  oonventioBtl. 
and  intended  to  be  uniform  excepting  with  the  three  nerves  of  special  sense  in  Fig.  HOl 
No  attempt  is  made  to  indicate  the  diflerence  between  the  true  nervous  parts  and  tboie 
{eonarium  and  hypaphym)  which  may  consist  of  very  different  material,  between  the  fibroog 
and  cellular  portions  of  the  nervous  tissue,  or  between  the  longitudinal  and  trsnsrene 
fibers  of  the  former. 

The  names,  however,  are  of  course  those  which  apply  to  the  various  parts  of  the  retl 
brain.  They  are  usuaUy  written  in  full  upon  or  near  the  parts,  but  in  Fig.  112,  A,aDdi 
few  other  cases,  abbreviations  are  employed  upon  one  or  both  sides  of  the  symmetriol 
figures. 

The  idea  of  diagrams  like  Fig.  110,  111,  was  derived  from  the  very  clear  and  suggesUre 
views  of  the  typical  brain  given  by  Huxley  (A,  Fig.  10, 20) ;  the  only  dia^rrams  known  tou 
comparable  with  those  in  Fig.  1 12  were  published  by  the  senior  author  {22,  PI.  Ill),  but 
the  membranes  were  not  included.  The  transections  of  the  frog's  brain  given  by  Stieda 
(22,  Taf.  XVni)  are  of  actual  sections  and  likewise  omit  the  membranes. 

§  1072.  Fig.  110— Harizantal  Section.— Thia  affords  the  most  complete  view  of  til  of 
the  encephalic  cavities  (coelise)  and  of  their  relations  to  each  other  and  to  the  segments  of 
the  organ. 

The  coeliaB  form  two  series,  mesal  and  lateral.  The  mesal  coeliae  are  direct  continui- 
tions  cf  the  canalis  centralis  of  the  myelon,  and  open  through  the  ports  into  the  latenl 
ccelia?  on  either  side.      • 

The  walls  of  the  coeliaB  are  made  continuous  and  of  nearly  uniform  thickness  ;  in  gen- 
eral the  two  sides  are  nimilar,  but  those  of  the  mesocoelia  are  made  unlike  so  as  to  indicate 
one  of  the  most  marked  distinctions  between  the  brains  of  the  frog  and  Menobranchasi. 
which  will  be  specified  later.  The  left  of  the  two  lateral  masses  has  approximately  the 
form  of  the  hemisphore  in  the  adult  Amphibian  ;  the  right  has  what  may  be  regarded  as 
the  primitive  form  of  the  hemisphere  in  the  embryo  in  all  Vertebrates ;  compare  Balfour, 
A,  II,  Fig.  257. 

The  pairs  of  Mtcd  lines  at  the  left  of  the  figure  indicate  tbe  limits  of  the  encephalic 
segments,  the  names  of  which  are  written  between  the  ends  of  the  lines.  Of  these  names, 
only  one,  prose neeph/ilon,  is  given  in  full ;  to  the  abbreviations  of  the  others,  metin.,fpfn^ 
etc.,  the  word  cephalon  is  to  be  added  in  each  case.  On  the  right,  the  short  straight  lines 
are  likewise  intersegmental  like  those  in  Owen  (A,  III,  Fig.  46)  ;  but  the  longer  lines(A-H , 
which  pass  to  the  similarly  lettered  parts  of  Fig.  112,  are  persegmental ;  that  is,  they 
pass  through  the  several  segments  instead  of  between  them. 

Three  special  sense  nerves  are  represented.  The  auditorius  (N.  au.)  arises  from  the 
metenceplialon  ;  the  opticus  (If.  op.)  from  the  mesencephalon  and  diencephalon,  and  the 
numerous  olfactorii  (NN.  ol.)  from  the  rhinencephalon. 

The  only  portion  of  the  wall  here  particularly  specified  is  the  terma  (lamina  terminaUi), 
forming  the  cephalic  boundary  of  the  aula,  the  last  of  the  mesal  series  of  cavities. 

§  1073.  Fig.  Ill— Mesal  aspect  of  the  right  half  of  an  ideal  simple  brain,  exdunveof 
the  rhinencephalon  and  the  cephalic  portion  of  the  prosencephalon. — Of  course  only  the 
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me»al  eadia  appear  in  thla  fignre,  bat  the  extent  of  the  right  proocelia  is  indicated  at  the 
cephalic  end  of  the  right  hemisphtDra. 

The  porta  ia  represented  bj  the  dark  spot. 

The  order  of  sncceaaion  of  the  cgbUa  and  of  the  segments  is  seen  to  be  the  same  as 
hi  Fig.  110. 

As  in  Fig.  110,  the  shorter  transverse  lines  are  intersegmental,  and  the  longer  ones 
(A-H)  persegmental.  In  most  cases  the  latter  correspond  closely  with  those  of  the 
persegmental  lines  in  Fig.  110,  but  the  line  H  is  placed  farther  caudad,  there  being,  in 
the  frog  and  Menobranchns,  no  considerable  diflerence  between  the  parts  of  the  hemi. 
spheres. 

The  several  coeli»  are  named  as  in  Fig.  llO,  bat  in  place  of  the  names  of  the  enoe- 
phftlic  segments  are  given  the  names  of  their  principal  parts  (§  1068). 

The  floor  of  the  tMsocceUa  is  formed  by  the  parts  called  crura  cerebri  in  the  higher 
ITertebrates,  and  its  sides  and  roof  by  the  optici.  Between  the  optici  and  the  cerebellum 
)Xoper,  and  perhaps  belonging  in  part  to  both  segments,  is  a  thin  and  incurved  portion  of 
he  roof,  the  valTula  (Vieosscnii). 

The  roof  of  the  diaeaUa  is  variously  constituted.  Its  caudal  portion  consists  of  ncr- 
roufl  tissue,  which  in  the  frog,  according  to  Wyman  (34,  ll)»  presents  commissural 
ibers,  the  postcommissura  (Stieda,  22,  17 ;  Ecker,  B,  Abt.  II,  10).  The  cephalic  pert 
onaists  mostly  of  the  memhranes,  but  presents  the  thickening  commonly  known  as  euria- 
'iutm  or  epiphysU  or  pineal  gland  (Wyman,  34,  11),  which,  however,  may  be  only  an 
odication  of  the  place  of  attachment  of  the  true  conarium  (g  1064).  The  depressed  floor 
ireaents  a  diverticulum,  the  infundibulum,  leading  to  the  hypophysis  or  pituitary  body. 
Tentrad  of  the  cephalic  portion  of  the  floor  is  a  transverse  band  of  fibers,  the  chiasma  of 
.he  optic  nerves. 

The  anla  forms  the  last  or  most  cephalic  of  the  mesal  series  of  cavities.  Most  of  its 
loor  and  part  of  its  cephalic  kx>undary  is  formed  by  the  terma,  of  which  the  praecommis- 
mra  {presJ)  is  really  a  thickening  and  difierentiation. 

In  this  figure,  instead  of  the  unbroken  la^ral  walls  of  the  coBliic,  there  are  seen  the 
roofs  and  floors  of  the  me^al  scries,  irregular  in  contour  and  variously  constituted  in  dif- 
ferent parts.  The  proper  nervouti  tissue  is  atrf)phied  in  several  places,  aud  the  coclian 
[Mirieties  consist  chiefly  of  the  two  membranes,  the  enveloping  pia  cud  tlie  lining  en- 
lyma  {%  1060). 

£ach  of  these  membranes  is  represented  by  a  narrow  black  line,  while  in  this,  as  in 
Fig.  1 10,  the  surface  of  the  nervous  tissue  is  represented  by  a  h(;avy  line. 

The  metatela,  or  roof  of  the  metacoelia,  consists  chiefly  of  the  two  membranes.  The 
tzmnsrerse  ridges  upon  its  ventral  aspect  in  the  frog  arc  indicated  by  the  undulations  of 
the  cntal  line.  The  roofs  of  the  aula  and  of  the  cephalic  part  of  the  diaoelia  are  also  mem- 
branoos  (auUUela  and  diatela).  In  tho  frog  and  Menobranchufi,  although  not  in  the  higher 
Vertebrates,  the  diacoslian  floor  is  devoid  of  nervous  tiasue  along  the  meson,  but  no  special 
nazne  is  given  thereto. 

§  1074.  Fig.  112. — Transections  of  an  ideal  simple  brain  at  several  points. 

The  points  of  transection  are  indicated  by  the  lines  connected  with  Fig.  110  and  by 
the  letters  A-H.  Of  course  the  continuity  of  the  coeliae  cannot  appear  in  these  sections, 
but  they  combine  the  distinctive  features  of  the  other  two  in  exhibiting  at  one  view  the 
peculiarities  of  the  sides  and  of  the  roof  and  floor. 

(A)  Transection  of  the  Myelon. — More  accurate  representations  are  given  of  this  in 
Fig.  09, 100,  109,  bat  this  indicates  the  existence  of  the  canalis  centralis,  which  expands 
to  form  the  oosto,  and  the  peculiar  form  of  the  deeply  fluted  column  of  cinerea,  which 
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is  here  made  black  ;  the  shaded  portions  represent  the  lateral,  dorsal  and  ventral  eolmii^ 
of  alba. 

The  abbreviations  signify  as  follows :—67/n.  d,  €k)lumna  dorsalis— *'  poaterior  white" 
column.  Clm.lf  Colamna  lateralis— "  lateral  white"  column.  Clm.v,,  GolmnDi  ren. 
trails — ''anterior  white*'  column.  F.  dms.y  Fissura  dorsimesalis — "posterior"  fianut. 
F.  «m«.,  Fissura  ventrimesalis — "anterior"  fissure.  Crn.  d,,  Cornu  dorsale  dnerec^ 
"  posterior  horn  of  gray  matter. "  Cm.  v. ,  Cornu  ventrale  cineresB— '*  anterior  horn  of  gn? 
matter." 

(B)  Metencephalon. — The  ventrimesal  fissure  is  nearly  obliterated,  but  the  sidei  of 
the  doraimesal  are  widely  separated,  and  the  central  canal  opened  into  connection  with 
the  space,  metacoelia,  so  formed.  The  roof  of  the  metacoelia  is  the  metatela,  composed 
of  the  pia  and  endyma,  and  the  mesal  ridge  is  indicated  by  the  undulation  of  the  latter. 

(C)  Epencephalon. — The  floor  and  sides  of  the  epicoelia  are  similar  to  those  of  the 
metaooelia  in  the  frog  and  Menobranchus,  but  in  Mammals  the  former  is  reinforced  bj  the 
pons,  and  the  latter  presents  three  sets  of  fibers,  the  peduneuU  of  the  cerebellum,  Thii 
latter  is  here  represented  in  its  essential  character  as  a  lyi'idge  over  the  epiccdia  (Ecker,  B, 
Abt.  II,  8),  without  the  mesal  furrow  which  indicates  the  junction  of  the  optici  lod 
thalami  of  the  two  sides. 

(D)  Mesencephalon. — Aside  from  its  greater  width,  the  chief  difference  between  thii 
region  and  the  epencephalon  is  the  existence  of  the  distinct  dorHmestd  furrow,  wbeixe 
the  name  corpus  higeminum.  In  the  higher  Vertebrates,  the  floor  of  the  mesoooelia  is 
more  or  less  diflerentiatcd  as  the  crura  cerdni.  In  Menobranchus  the  mesoccelia  is 
large  and  simple  ;  in  most  Mammals  it  is  narrowed  by  the  approximately  uniform  thick- 
ening of  all  the  walls,  and  may  be  reduced  to  a  mere  passage.  In  the  frog  the  carit?  is 
very  irregular,  and  no  attempt  is  here  made  to  indicate  its  form,  excepting  on  the  left  of 
Fig.  110 ;  hence  the  diflference  from  Fig.  IG  and  17  of  Stieda  (22). 

(E)  Diencephalon. — This  transection  is  through  tlie  caudal  portion  of  the  sepraent. 
The  thalami  constitute  the  sides  of  the  diacoelia,  and  their  roof  presents  the  special  bud 
of  fibers  known  as  the  postcommissura  (pes.).  At  the  veutrimeson  the  proper  nervous 
fioor  is  absent,  but  the  two  membranes  are  unbroken.  The  slightly  protuberant  floor 
answers  to  the  more  distinct  tuber  cinereum  of  the  higher  Vertebrates ;  compare  Sticdi 
(22,  Fig.  18).  In  the  right  of  the  diacoelia  is  represented  a  section  of  the  free  part  of 
the  right  diaplexus  of  Menobranclius  (§  1097),  wliicli  does  not  exist  in  the  frog. 

(F)  Diencephalon. — This  is  through  the  cephalic  portion  of  the  segment.  The  two 
lateral  figures  represent  the  caudal  ends  of  the  hemisphayr<E,  which  project  caudad  conod. 
erably  beyond  their  points  of  attachment.  In  the  diencephalic  portion  of  the  figure,  the 
sides  are  the  thinner  cephalic  portions  of  the  thalami,  and  the  floor  is  reinforced  by  the 
chiasma ;  the  roof  is  membranous  at  the  sides,  but  thickened  at  the  meson  to  form  the 
conarium  or  its  continuation  (§  1084X 

(G)  Prosencephalon — A  nJa  and  Portcp. — The  two  procceliae  are  seen  to  oommimicite 
with  a  mesal  cavity,  the  aula,  through  the  two  ports.  The  floor  of  the  aula  is  here 
formed  by  the  terma,  but  the  roof  {aiUatela)  consists  of  only  the  membranes.  Compare 
Stieda  (22,  Fig.  21 ),  where,  however,  the  membranes  are  omitted,  and  the  caudal  border 
of  the  prcBCommissura  is  included,  so  as  to  separate  the  dorsal  part  of  the  aula  proper  from 
the  cephalo-ventral  portion. 

(H)  Prosencephalon — IlemisphmrcR. — This  figure  may  represent  the  transectioD  of 
almost  any  portion  of  the  prosencephalon  or  rhinenccphalon  cephalad  of  the  terms ;  com- 
pare  Stieda  (22.  Fig.  22).  The  hemispheres  are  usually  in  contact,  but  are  united  or|fan- 
ically  only  in  Mammals  (by  the  caUosum).    Their  cavities  (procalicB)  communicate  with 
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esch  other  onlj  through  tho  portcB  and  avia.  In  addition  to  the  line  representing^  the  pia 
in  direct  contact  with  the  massee.  the  araehnoiden  (areh.)  is  represented  by  the  line 
bridging  the  interval  between  them. 

g  1075.  Relations  of  the  Coeliae. — These  are  most  clearly  indicated  in  Fig  110,  repre- 
senting a  horizontal  section  of  the  typical  brain.  The  cosHbb  form  ti^o  series,  caudal  and 
cephalic.  The  former  are  mesal  or  azygons,  the  latter  are  lateral  or  paired.  The  arrange- 
ment may  be  ronghly  compared  to  a  two-tined  fork,  the  handle  representing  the  mesal 
series  and  the  prongs  the  two  lateral  extensiona 

A  more  accorate  analogy  is  with  the  apartments  of  a  house.  A  narrow  passage  (the 
eanalis  centralis  of  the  myelon)  opens  into  a  wider  apartment,  or  rather  a  suite  of  apart- 
ments but  slightly  distinguished  from  each  other.  From  the  farther  (cephalic)  end  {aula)  a 
passage  {porta)  upon  either  side  opens  into  a  wing  or  lateral  extension,  each  containing 
two  apartments,  the  second  of  which  is  closed  at  the  farther  end. 

g  1076.  Comparison  of  the  Brain  with  a  House. — Let  us  imagine  that  a  house  con- 
sisting of  a  series  of  apartments  in  the  order  represented  in  Fig.  110  is  completely  envel- 
oped by  a  continuous  layer  of  tarred  paper,  and  that  its  rooms  are  lined  throughout 
with  wall  paper,  the  ceilings  and  floors  being  covered  with  the  same. 

Now  it  Is  conceivable  that  (1)  the  proper  wooden  wall  of  any  apartment  might  be  so 
reduced  in  thickness  at  any  point  as  to  hardly  merit  the  name ;  (2)  it  might  he  omitted 
altogether  along  a  given  line,  leaving  only  the  two  layers  of  ])aper  ;  (8)  a  fold  of  the  cntal 
or  lining  paper  might  hang  within  the  apartment ;  (4)  ))etween  tho  two  layers  of  the  fold 
might  be  interposed  a  fold  of  the  octal  or  covering  poper  ;  (5)  instead  of  a  complete  fold 
of  the  octal  paper  there  might  be  supported  in  the  fold  of  the  ental  some  looped  strings  or 
fringes  connected  primarily  with  the  octal  layer. 

It  is  also  evident  that  (1)  while  the  fold  of  ental  paper  is  really  projected  into  the  apart- 
ment, (2)  the  fold  of  ectal  paper,  or  the  strings  or  fringes  of  that  paper,  are  covered  by  the 
ental  paper,  and  are  therefore  not  really  within  the  apartment ;  (3)  any  force  applied  from 
within  or  without  will  be  likely  to  rupture  the  wall  along  the  line  of  interruption  of  the 
proper  wooden  wall,  corresponding  with  tho  Hue  of  reflection  of  the  ental  paper  therefh>m 
to  form  the  fold. 

g  1077.  Araehnoidea. — After  the  renu>val  of  tho  cranium  and  the  dura  which  lines  it, 
the  brain  of  the  frog,  cat,  man,  and  presumably  of  all  Vertebrates,  is  found  to  be  covered 
by  two  membranes.  Of  these,  the  ectal  is  the  more  delicate,  and  is  known  a8  the  arach- 
noid. It  was  formerly  described  as  presenting  two  layers,  a  viiiceral  next  to  tho  brain  and 
tL  parietal  Ivaing  the  dura ;  according  to  Quain  (A,  II,  573).  there  is  insufficient  evidence  of 
the  existence  of  the  latter,  and  it  is  not  represented  herein. 

The  arachnoid  passes  from  lobe  to  lobe  and  tnym  fold  to  fold  across  intervening  spaces 
or  fissures,  or  dips  but  slightly  therein. 

g  1078.  Pia. — This  is  in  direct  contact  with  the  brain,  follows  closely  the  contour  of 
the  lobes  and  folds,  is  pigmented  in  the  frog  and  some  other  animals,  and  supports  blood 
te$$eU  which  send  branches  into  the  substance  of  the  brain. 

The  pia  is  represented  in  all  parts  of  Fig.  Ill  and  113  ;  the  arachnoid  only  in  Fig. 
112,  H. 

g  1079.  Endyma.^AB  intimated  by  Todd  (A,  634),  Duval  {2,  164),  Wyman  (34,  15), 
Balfour  (A,  II,  864).  and  Quain  (A.  II,  510),  and  confirmed  by  our  olwervations,  all  parts 
of  the  true  cavities  of  the  vertebrate  brain  arc  linod  by  a  8mcx)th  epithelium  called  epen- 
djfma  or  endyma,  the  shorter  name  being  preferable.  This  is  akin  to  a  serous  mem- 
brane, and  secretes  a  watery  liquid  which  may  (as  in  hydroeephalua)  be  produced  in  large 
amoont. 
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JWfl^— The  pU  bears  to  tho  brain  which  il  covere  ihe  relation  which  the 
tarred  pa|>er  <!oes  to  the  honsi-,  while  the  paper  covering  the  interior  walla  is  represented 
in  the  liruin  by  the  endyma. 

Where  the  pmper  oervoiia  subBtance  of  the  crolian  pnrietea  ie  atrnphiisl  bo  ihftt  the  pis 
and  ihe  eudyma  are  nearly  or  quiie  in  cuuiuct,  ihf  reHultiint  is  aUled  a  tela. 

With  the  cut,  and  prubably  with  other  aniniala.  the  tetie  Bomeiiini!S  eeem  to  be  not 
altogether  devoid  of  nervous  Htructiire  ;  indeed,  it  wouiil  eeem  quite  [xisBible  thkt  between 
a  trae  mi^inbranuua  tela  and  a  thin  nervous  Ininina  liki;  the  ct-phBlIc  part  of  ihc  tateala 
there  may  he  at  leaat  one  inti/rmediate  condition. 

When  the  pin  iis  removed,  the  telm,  being  connected  therewith,  are  apt  to  be  torn  off ; 
but  l\w  consequent  trpoture  of  the  enrititi  iino  more  proof  of  the  pratnee  if  a  natvral  ori- 
Jlet  than  a  the  fontaiicUe  of  a  child,  after  the  rimooal  of  the  teaip  and  tlic  dura,  evidtntt 
that  the  cranial  canity  is  naim-ally  in  free  eojnmunieation  leith  tlie  ovUid*  of  (Ac  htad. 

%  1081.  Pfcrujif*,— Notwithstanding  the  more  or  less  elaborate  accoonla  in  works  upon 
Deecriptire  Anatomy,  and  some  recent,  cfforta  to  elucidate  their  mode  of  development, 
the  precise  structure  and  ammgemeut  of  the  plemses  ia  far  from  well  aacertained.  Indeed, 
it  Is  probable  that  a  plexus  may  be  formed  in  two  or  more  ways  in  difierent  apecies  or  in 
different  parts  of  the  same  brain. 

Aa  we  understand  the  matter,  a  ctelian  plexus  \s  formed  in  one  of  two  ways : — 

(A)  Certain  vesaela  of  the  pia  are  protrndnl  entad  of  the  proper  nervous  parietes  so  a« 
apparently  to  enter  the  cceliie. 

(B)  Certain  pnns  of  the  (na  containing  vessels  are  carried  aa  folds  entad  of  the  parietra 
BO  as  apparently  to  eotor  the  aeli*  (Fig.  121). 

In  cither  case  the  endyma  along  the  line  of  interruption  of  the  proper  nervous  wall  is 
reSected  upon  the  Inlnidcd  pia  or  vessels  and  covers  them  completely ;  hence,  while  the 
tliinnesa  of  the  epithelium  permits  osmosis  to  occur  practically  as  if  the  vesai'la  were  free, 
yet  from  a  morphological  point  of  view  they  are  not  free,  bill  are  oxcluded  from  the  caTity 
just  as  the  kidney  or  the  intestine  is  excluded  from  ihc  abdomen  by  the  viaeetat  layer  of 
peritoneum  (Fig.  78* :  in  fact,  the  cubi-b  are  strictly  comparable, 

§  1083.  The  alleged  "  Foramen  of  Jfiryenrfw."— Magendie  described  (A\  under  the 
name  "  orifice  di's  cjivitra  cnccphaliques,"  an  opening  which  he  believed  to  laist  in  the 
metateltt  near  the  caudal  end  of  the  metaceelia.  I.nschka  figured  il  (A,  Taf.  Ill,  Fig.  1), 
but  no  other  representBtion  Is  known  to  us,  although  its  existence  is  generally  admitted 
(as  In  Quain,  A,  11,  G13  ;  Mihalkovir^,  A,  59). 

Todd,  however  (A,  641).  believes  such  an  orifice  to  bo  artifidaUy  produced ;  the  senior 
anther  ( 14.  643,  5S5)  could  not  find  it  in  the  cat,  and  lis  natural  pte«ence  Is  emphatically 
denied  by  Duval  (/,  33).    See,  however,  WeMbrook  (I), 

§  1083.  Compute  Circumscription  of  Oie  Cavities. — Pir8tml876 
(Wilder,  4 ;  9, 136),  and  frequently  since,  we  have  made  upon  the 
cat's  brain  experimcnta  ("by  inflation  with  air  and  by  the  injection 
of  alcohol,  water  and  plaster),  which  failed  to  indicate  tlie  presence 
of  any  natural  commtinication  (as  by  the  rima  or  "  fissure  of  Bi- 
chat"  or  "great  transverse  fissure")  between  the  ceeliae  and  the 
exterior. 

Upon  a  point  of  general  arrangement  like  this  there  is  every 
presumption  in  favor  of  uniformity  tiiroughout  the  vertebrate  series; 
hence  we  may  fairly  regard  the  calicE  (excepting  at  an  early  stage 
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of  development)  as  completely  circumscribed^  usvxjlly  by  nervous 
tissue,  always  by  membranes. 

This  idea  is  more  or  less  distinctlj  enunciated,  upon  yariooB  grounds  and  respecting 
▼arions  animals,  by  the  following  writers :  Foster  and  Longlcy  (A,  224);  Balfour  (A,  864); 
Todd  (A,  634);  MihalkoTics  (A,  115);  Duval  (2,  88);  Quain  (A,  II.  546);  Hadlicli  (i); 
LOwe  (A) ;  Mivart  (B,  266) ;  and  probably  others. 

g  1064w  The  Cknunrial  Tube. — The  above  statement  respcctiDg  the  complete  eirrumscrip- 
tton  of  the  ocslis  excluded  the  earlier  embryonic  stages  on  account  of  the  views  of  GOtte 
(A).  According  to  this  observer,  as  briefly  stated  by  Balfour  (A,  856),  the  conarium  is  the 
remnant  of  the  canal  by  which,  as  is  commonly  believed  for  Vertebrates  in  general,  the  cavity 
of  the  embryo  myelencephalon  communicates  with  the  octal  surface  of  the  head.  Accord- 
ing to  Stieda,  as  stated  by  Balfour  (A,  857),  a  part  of  the  conarial  tract  persists  upon  the 
outside  of  the  cranium  with  some  Amphibia,  and  the  corre6[)onding  orifice  of  the  cranium 
is  identified  as  the  parietal  foramen  of  some  fossil  Reptiles  by  Owen  (i).  The  entire 
**  oonario-hypophysial  tract/'  as  it  is  termed  by  Owen,  has  great  morphological  interest, 
but  for  our  present  purposes  it  seems  best  to  omit  any  detailed  account  of  the  various 
views,  and  to  refer  only  to  the  generally  accepted  opinion  as  to  the  primitive  origin  of  the 
hffpophywie  from  the  alimentary  canal.  (Owen,  1 ;  Balfour.  A,  II,  858  ;  Quain,  A,  II.  785  ; 
Foster  and  Balfour,  A,  91 ;  Parker  and  Bettany,  A,  10 ;  Mihalkovics,  A,  88). 

STUDY  OF  THE  AMPHIBIAN  BRAIN. 

§  1086.  Obtaining  the  Animalii. — Directions  for  procuring  frogs 
and  Menobranchi  and  caring  for  them  will  be  given  in  the  Appen- 
dix. Large  examples  are  to  be  preferred  for  the  study  of  the  brain, 
and  they  should  be  obtained  alive  or  freshly  killed. 

§  1086.  Killing. — Place  the  animal  in  a  jar  or  covered  vessel  of 
water,  and  pour  off  any  water  in  excess  of  what  is  needed  to  simply 
submerge  it. 

Pour  in  a  little  cliUyroform,  not  more  tlian  5  cc. ;  it  will  sink  to 
the  bottom  as  oily  looking  drops.  The  movements  of  the  animal 
will  usually  diffuse  it  more  or  less,  and  the  vessel  may  be  shaken  if 
necessary.    Death  will  ensue  in  10-30  minutes. 

If  etTier  is  used,  it  will  float  upon  the  top  of  the  water,  the  ves- 
sel must  be  shaken,  a  longer  time  is  required,  and  the  animal  is 
more  likely  to  revive  unless  the  subsequent  operations  are  done 
without  delay. 

If  no  anaesthetic  is  at  hand,  decapitation  may  be  performed  with 
the  bone  scissors  by  cutting  caudad  from  each  angle  of  the  mouth 
to  the  caudal  margin  of  the  brachium  in  the  frog  and  the  caudal 
gill  in  Menobrauchus,  and  then  cutting  transversely  so  as  to  sepa- 
rate the  cranium  and  maxilla,  with  the  first  two  or  three  vertebrce, 
ftom  the  mandible  and  the  rest  of  the  body.     This  should  be  first 


416  ANATOMICAL    TECHNOLOGY, 

prcLcticed  upon  dead  animals^  and  should  he  doTie  very  rapidly 
and  by  only  three  strokes  of  the  scissors. 

If  onlj  the  cephalic  portion  of  the  brain  is  wanted  for  some  special  purpoee,  the  aninul 
may  be  pithed  as  directed  in  the  Appendix  ;  the  brain  should  l>e  exposed  at  once  toasto 
prevent  the  clotting  of  blood  about  it. 

If  a  toad  is  used,  it  should  be  put  into  a  small  jar  or  under  an  **  open-top  "  bell  jar.  md 
a  spoDfi^e  saturated  with  chloroform  suspended  by  a  string  near  the  top.  In  handling  the 
toad,  it  is  well  to  protect  the  fingers  with  gloves  or  a  cloth,  and  care  should  be  taken  not 
to  get  the  acrid  dermal  secretion  into  the  eyes. 

§  1087.  Injection. — For  the  special  study  of  the  teta  and  pUxuse9^  the  vessels  Bhonld 
be  injected.  This  is  most  conveniently  done  with  cold  flo%ving  blue  material  ftom  the 
bulbus  arteriosus  ;  see  Appendix. 

§  1088.  Exposure  of  the  Frog's  Brain — InstrumerUs  and  Ma- 
terials,— Small  tray  with  waste  paper ;  bit  of  cloth  ;  arthrotome; 
coarse  forceps ;  pointed  nippers ;  bone  scissors,  not  too  dull ;  wide 
mouthed  vial  containing  at  least  25  cc.  of  62-67  i)er  cent,  alcohol; 
(to  10  cc.  of  water  add  16  or  20  cc.  of  95  per  cent,  alcohol ;  see 
§  273) ;  refer  to  some  figure  of  the  brain  (§  1093). 

Fix  the  head  by  introducing  the  tip  of  the  left  index  into  the 
mouth  and  applying  the  poUex  upon  the  snout  With  the  scissore 
or  arthrotome,  divide  the  skin  between  the  cephalic  angles  of  the 
eyes. 

With  the  forceps,  grasp  tlie  caudal  cut  edge  of  skin,  and  with 
the  scissors,  cut  the  skin  along  a  line  extending  approximately  cau- 
dad  and  just  mesad  of  the  eye  and  the  ear  {memhrana  tympani)  on 
each  side  as  far  as  a  point  opposite  the  caudal  border  of  the  bra- 
cliium.  Connect  the  caudal  ends  of  the  two  incisions  so  as  to  remove 
the  flap. 

Grasp  the  left  dorsal  eyelid,  and  with  the  scissors  cut  mesad  of 
the  eyeball,  gradually  everting  it  and  cutting  the  muscles  until  the 
round,  white  JV,  opticus  is  divided.  Then  cut  more  boldly  and 
remove  the  entire  ball. 

From  the  orbit  push  a  scissors  blade  through  the  mucosa  into 
the  mouth,  and  cut  cephalad  through  the  snout.  Then  cut  caudad 
in  the  same  way,  along  the  same  line  or  a  little  farther  laterad,  as 
far  as  the  skin  was  removed.  Finally,  cut  from  the  angle  of  the 
mouth  so  as  to  remove  the  bony  projection  containing  the  left  tym- 
panum or  middle  ear. 

With  the  nippers,  tear  up  the  muscles  dorsad  and  laterad  of  the 
caudal  part  of  the  cranium  and  the  first  two  or  three  vertebrae. 

Cautiously  nip  off  the  projecting  border  of  the  cranium  at  the 
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ortit  until  the  left  Lohus  olfactorinx  or  the  hemisphere  ia  exposed. 
Continue  to  remove  that  side  of  the  cranium  and  the  roof  in  very 
small  pieces  and  with  great  care.  The  widest  jKirt  of  tlie  bi-aiii  {jne- 
sencephaloTii  optici)  lies  opposite  where  the  tympanum  was  removed, 
and  is  liable  to  injury  unless  the  adjoining  cartilaginous  capsule  of 
the  internal  ear  is  removed  very  cautiously, 

Candad  of  the  mesencephalon  the  brain  Is  narrower  and  merges 
into  the  inyelon,  which  must  be  exposed  by  the  removal  of  the 
neui'al  arcbea ;  it  will  be  necessary  to  cut  away  part  of  a  thin  car- 
tilaginous jilate  upon  the  shoulder,  the  suprascapula  {§  383). 

Pass  a  scissors  blade  throiifijh  the  pharynx  to  the  dextral  angle 
of  the  mouth  and  cut  obliquely,  so  as  to  separate  the  cranium  and 
two  or  three  vertebrse  from  the  rest  of  the  body. 

§  1089-  Exposure  of  the  Brain  of  Menobranchus. — Instruments 
and  materials  (§  1088).  With  the  arthrotome,  cut  the  skin  upon  a 
transverse  line  just  ceplialart  of  the  eyes.  With  the  scissors,  cut 
caudad  along  a  line  just  iiiesad  of  the  eye  on  each  side  to  a  point 
opposite  the  caudal  gill.  Raise  and  remove  the  flap  so  outlined, 
noting  that  the  skin  adheres  more  closely  than  in  the  frog,  and  that 
between  it  and  the  cranium  there  are  considerable  muscles. 

With  the  arthrot^jme  scrape  the  muscles  from  the  bone,  begin- 
ning at  the  cephalic  end  of  the  exposed  aR-a.  Alternately  ventri- 
duct  and  dorpidu(;t  the  head  so  as  to  indicate  the  position  of  the 
occipito-atlantal  arthron.  With  the  arthrotome,  carefully  pick  up 
the  membrane  between  the  atlantal  neui-al  arch  and  the  cranium  so 
as  to  expose  the  meteiwephalon  (medulla). 

Witli  the  nippers  remove  the  neural  arches  of  the  first  two  or 
three  vertebrse,  taking  care  not  to  wound  the  myelon.  Then  remove 
the  occiput  in  like  manner,  inserting  tlie  nipper  blade  but  a  very  little 
way.  The  larger  part  of  the  cranial  roof  is  very  thin  and  may  often 
be  lifted  in  slivers  upon  the  point  of  the  arthrotome,  but  with  large 
individuals  the  nippers  may  be  needed.  Special  pains  should  be 
taken  not  to  disturb  the  metatela.  a  pigmented  and  vascular  curtain 
just  cephalad  of  the  occiput,  which  sometimes  adheres  to  the  skuU 
or  is  caugiit  by  the  point  of  the  instrument. 

When  the  dorsal  aspect  of  the  brain  is  exposed,  with  the  scissors 
cut  away  the  left  side  of  the  head  along  the  line  of  incision  of  the 
skin,  and  then  cut  across  the  vertebral  column  and  other  parts 
obliquely  from  the  caudal  end  of  the  incision  to  the  dexti-al  angle 
of  the  mouth. 
27 
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%  1090.  Preservation. — Place  the  preparation  in  the  62-67  per 
cent,  alcohol  for  at  least  two  days.  Then  transfer  it  to  96  per  cent 
alcohol,  where  it  should  remain  if  a  permanent  preparation  is  to  be 
made.  For  most  purposes  it  is  best  to  leave  the  brain  supported  by 
part  of  the  cranium.  If  the  base  of  the  brain  is  to  be  speciidly 
studied,  the  base  of  the  skull  must  be  more  completely  removed ; 
it  is  thin,  but  so  closely  in  contact  with  the  brain  that  much  care  ia 
required. 


§  1091.   Labeling. — To  the  vial  coDtaining  the  brain  shonld  be  affixed  a<a|^(J 
bearing  the  name  of  the  gemu  and,  if  possible,  of  the  speciea,  and  stating  the  hi  lad 
locality  of  the  animal,  the  dcUe  of  the  preparation,  and  the  name  of  the  preparator. 

The  genus  will  be  either  Menobranchus  (sometimes  called  Necturtu),  Bona  (frog),  or 
Bvfo  (toad).  Probably  there  is  only  a  single  species  of  Menobranchus,  lateralis,  bat  the  . 
doubt  upon  this  point  renders  the  noting  of  the  locality  essential.  Of  the  toad  then  k 
but  one  species,  Untiginosus  {Americana),  common  in  the  Northern  United  States.  There 
are  several  species  of  frogs,  the  largest  being  the  pipiens  of  some  authors,  but  the  CaUii' 
ana  according  to  Jordan's  "  Manuid  "  (A,  188). 

If  any  generalizations  are  to  be  based  upon  the  specific  characters  of  the  brain,  tnd 
there  is  doubt  res|)ecting  the  determination,  the  entire  body  should  be  kept  for  reference^ 
and  labeled' like  the  brain. 

With  the  female  Menobranchus  the  vent  is  a  simple  longitudinal  slit,  but  with  the 
male  it  presents  numerous  papillae,  especially  in  the  spring.  If  in  doubt,  open  the  abdo- 
men and  note  that  the  testes  are  elongated  solid  organs,  while  the  ovaries  are  thin  walled 
sacs,  one  on  each  side,  with  ova  of  two  or  more  sizfs,  the  largest  in  the  spring  being  jd- 
low  and  nearly  as  large  as  small  peas.  With  frogs  and  toads  the  testes  are  small  oral 
bodies,  while  the  ovaries  are  voluminous  laminse  with  dark  colored  egg». 

§  1092.  General  Inspection  of  the  Amphibian  Brain. — In  what 
follows,  including  the  dissection  of  the  brain,  no  attempt  is  made  to 
give  exJtaustive  descriptions  or  directions. 

Notwithstanding  the  numerous  figures  and  descriptions  of  the  frog's  brain,  none  of  its 
parts  are  known  as  they  should  be,  and  that  of  Menobranchus  can  hardly  be  said  to  be 
known  at  all  excepting  in  the  most  general  way.  But  our  ignorance  of  many  details  of 
their  anatomy  need  not  jirevent  our  use  of  tliem  for  the  sake  of  illustrating  certain  features 
of  brain  construction  which  are  comparatively  obvious  with  them,  but  obscured  with  the 
brains  of  the  Iiigher  Vertebrates. 

Since  the  frog  is  the  more  common  and  likely  to  bo  used  more  frequently,  the  directions 
apply  primarily  to  it,  while  the  peculiarities  of  Menobranchus  are  separately  mentioned. 

§  1093.  Frogs'  brains  are  figured  and  more  or  less  fully  described  in  the  followinf 
works  and  papers.  So  far  as  we  can  judge,  the  figures  are  original  in  only  the  first  seven : 
Wyman,  34- ;  Ecker,  B  ;  Qegenbaur  (Lankestor),  A,  Fig.  283 ;  Leuret  et  Gratiolet,  A, 
PI.  II ;  Laurencet.  A,  PI.  II  ;  Spurzheim,  A,  PI.  Ill ;  Bourgery  and  Jacob,  A.  VIII,  PI.  22. 
Fig.  4  :  Mivart,  A,  Fig.  74  ;  Huxley,  A,  Fig  59  ;  Cyon,  A,  Taf.  24 ;  McAlpine,  A,  PI  21; 
Burdon-Sandereon,  A,  PI.  109  ;  Packard,  A,  Fig.  373. 

Figures  of  the  brain  of  Menohrnnrhus  or  other  urodelous  Amphibia  are  given  in  the 
following ;  the  accompanying  descriptions  are  usually  very  meager :  Mayer,  A  ;  Laurencrt, 
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With  the  scalpel  previously  dipped  in  alcohol,  or  with  the  fine 
scissors,  cut  off  obliquely  the  latero-caudal  angle  of  tlie  left  hemi- 
sphere. This  exposes  the  corresponding  proccelia,  and  blowing 
into  it  inflates  all  the  other  parts.  With  the  scissors,  remove  the 
entire  latero<lorsal  wall  of  the  hemisphere,  noting  its  extension, 
rhinoooelia,  into  the  base  of  the  Lobus  olf  actor  ins. 

Blow  gently  upon  the  mesal  wall  of  the  hemisphere  at  about  its 
middle,  and  note  the  presence  of  an  orifice  through  which  air  passes 
into  the  other  coelise ;  this  is  the  left  porta  or  "  foramen  of  Monro." 
Note  the  continuity  of  the  hemisphere  wall  at  all  other  points. 

Wyman  mentions  (34, 15),  but  does  not  fij^re,  another  opening  fn>m  the  proccelia 
donad  of  the  thalamos;  this,  as  he  saggests,  would  iirobably  correspond  with  the  rinui  or 
*'  fissure  of  Bichat."  It  could  not  appear  until  after  the  rcuioval  of  the  pia,  and  we  have 
not  satisfied  ourselves  of  its  existence. 

Pass  the  beaded  bristle  through  the  porta  toward  the  opf)osite 
hemisphere,  and  note  that  it  enters  the  other  proccelia,  as  indicated 
by  the  protrusion  of  its  wall  at  some  point. 

Just  cephalad  of  the  porta  is  an  elliptical  raised  surface  wliich 
is  thought  by  some  (Wyman,  tW,  15)  to  represent  the  striatum  of 
the  higher  Vertebrates,  but  there  is  doubt  uj)on  this  point. 

In  MenobranchuB  the  porta  is  partly  filled  by  a  plexus  which  extendH  cephalad  in  t1)o 
pcocoelia ;  this  is  the  proplexft$,  which  may  be  snipped  ofi*  with  tlio  scisson*,  but  neioer 
pulled  upon.  The  porta  is  much  longer  tlian  in  tlie  frog.  Imt  then;  is  no  thickening  of 
tho  mesal  wall  of  the  hemisphere  Mke  tlic  supixiSi'd  striatum  of  tlie  fn)g. 

With  the  scalpel,  remove  the  lateral  prominence  of  the  left  opti- 
cu8^  and  note  that  a  somewhat  expanded  lateral  portion  of  the 
meflocoelia  communicates  by  a  constrict4»d  orifice  with  the  mesal 
portion  and  so  with  the  corresponding  expansion  in  the  right  opti- 
cus. Then  remove  the  dorsal  wall  of  the  entin*  niesocoelia  with  the 
scalpel  and  scissors,  and  note  the  marked  folding,  the  valvula,  by 
which  the  cerebellum  is  continuous  therewith.  Pass  a  bristle  ven- 
trad  of  the  cerebellum  into  the  mesoccelia,  and  then  sinistro-cepha- 
lad  through  the  diaocelia  so  as  to  emerge  in  the  left  proccelia. 

Slice  off  the  c-audal  part  of  the  diacoelian  roof,  including  the  part 
known  as  postoommissura.  Note  that  ihin  walls  (thalami)  are  quite 
thick  and  nearly  in  contact,  but  tliat  the  interval  is  a  nearly  simple 
vertic/al  fissure  and  not  a  wide  and  partly  divided  cavity  like  the 
mesoccelia.  Pass  a  bristle  caudo-ventrad  so  as  to  enter  the  hy- 
]>ophy8i8. 
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§  1090.  Preservation. — Place  the  preparation  in  the  62-67  per 
cent,  alcohol  for  at  least  two  days.  Then  transfer  it  to  96  per  cent 
alcohol,  where  it  should  remain  if  a  permanent  preparation  is  to  be 
made.  For  most  purposes  it  is  best  to  leave  the  brain  supported  by 
part  of  the  cranium.  If  the  base  of  the  brain  is  to  be  specially 
studied,  the  base  of  the  skull  must  be  more  completely  removed ; 
it  is  thin,  but  so  closely  in  contact  with  the  brain  that  much  caie  ia 
required. 


§  1091.   Labeling. — To  the  Tial  containing  the  brain  shonld  be  affixed  a 
bearing  the  name  of  the  geniis  and,  if  possible,  of  the  tpecies,  and  stating  the  »a  lad 
locality  of  the  animal,  the  date  of  the  preparation,  and  the  name  of  the  preparator. 

The  genus  will  be  either  Menobranchus  (sometimes  called  Neeturus),  Sana  (frog),  or 
Biffo  (toad).  Probably  there  is  only  a  single  species  of  Menobranchus,  lateralis,  bat  the  . 
doubt  upon  this  point  renders  the  noting  of  the  locality  essential.  Of  the  toad  there  ii 
but  one  species,  Untiginosus  {Americana),  common  in  the  Northern  United  States.  There 
are  several  species  of  frogs,  the  largest  being  the  pipiens  of  some  authors,  but  the  CaUii' 
ana  according  to  Jordan's  "  Manuid  "  (A,  188). 

If  any  generalizations  are  to  be  based  upon  the  specific  characters  of  the  brain,  tnd 
there  is  doubt  resfjecting  the  determination,  the  entire  body  should  be  kept  for  refereooe^ 
and  labelediike  the  brain. 

With  the  female  Menobranchus  the  vent  is  a  simple  longitudinal  slit,  but  with  the 
male  it  presents  numerous  papillae,  especially  in  the  spring.  If  in  doubt,  open  the  abdo- 
men and  note  that  the  testes  are  elongated  solid  organs,  while  the  ovaries  are  thin  walled 
sacs,  one  on  each  side,  with  ova  of  two  or  more  sizes,  the  largest  in  the  spring  being  yd- 
low  and  nearly  as  large  as  small  peas.  With  frogs  and  toads  the  testes  are  small  oral 
bodies,  while  the  ovaries  are  voluminous  laminae  with  dark  colored  eggs. 

§  1092.  General  Inspection  of  the  Amphibian  Brain. — In  what 
follows,  including  the  dissection  of  the  brain,  no  attempt  is  made  to 
give  exhaustive  descriptions  or  directions. 

Notwithstanding  the  numerous  figures  and  descriptions  of  the  frog's  brain,  none  of  its 
parts  are  known  as  they  should  be,  and  that  of  Menobranclms  can  hardly  be  said  to  be 
known  at  all  excepting  in  the  most  general  way.  But  our  ignorance  of  many  details  of 
their  anatomy  need  not  prevent  our  use  of  them  for  the  sake  of  illustrating  certain  features 
of  brain  construction  which  are  comparatively  obvious  with  them,  but  obscured  with  the 
brains  of  the  higher  Vertebrates. 

Since  the  frog  is  the  more  common  and  likely  to  be  used  more  frequently,  the  directions 
apply  primarily  to  it,  while  the  peculiarities  of  Menobranchus  are  separately  mentioned. 

§  1093.  Frogs*  brains  are  figured  and  more  or  less  fully  described  in  the  folloninf 
works  and  papers.  So  far  as  we  can  judge,  the  figures  are  original  in  only  the  first  seven : 
Wyman,  34  ;  Ecker,  B  ;  Gegenbaur  (Lankester),  A,  Fig.  283 :  Leuret  et  Oratiolet,  A, 
PI.  II ;  Laurencet.  A,  PI.  II  ;  Spurzheim,  A,  PI.  Ill ;  Bourgery  and  Jacob,  A,  VIII,  Pi.  22. 
Fig.  4 :  Mivart,  A,  Fig.  74  ;  Huxley,  A,  Fig  59  ;  Cyon.  A,  Taf.  24;  McAlpine,  A,  PI  21; 
Burdon-Sandereon,  A,  PI.  109  ;  Packard,  A,  Fig.  373. 

Figures  of  the  brain  of  Menobrnnrhus  or  other  urodelous  Amphibia  are  given  in  the 
following ;  the  accompanying  descriptions  are  usually  very  meager :  Mayer,  A  ;  Laurencrti 


DISSECTION    OF    THE    AMPHIBIAN    liUAIN,  ^'Z\ 

With  the  scalpel  previously  dipped  in  alcohol,  or  with  the  fine 
scissors,  cut  off  obliquely  the  latero-caudal  angle  of  tlie  left  hemi- 
sphere. This  exposes  the  corresponding  proccelia,  and  blowing 
into  it  inflates  all  the  other  parts.  With  the  scissors,  remove  the 
entire  latero<lorsal  wall  of  the  hemisphere,  noting  its  extension, 
rhinocoalia,  into  the  base  of  the  Lohus  olfdctorius. 

Blow  gently  upon  the  mesal  wall  of  the  hemisphere  at  about  its 
middle,  and  note  the  presence  of  an  orifice  through  which  air  passes 
into  the  other  coelise ;  this  is  the  left  porta  or  *'  foramen  of  Monro." 
Note  the  continuity  of  the  hemisphere  wall  at  all  other  points. 

Wyman  mentions  (34, 15),  but  does  not  figure,  another  opening  fn>m  the  proccelia 
dorasd  of  the  thalamos ;  this,  as  he  suggests,  would  probably  correspond  with  the  rinui  or 
*'  fiflBure  of  Bichat."  It  could  not  appear  until  after  tlio  removal  of  the  pia,  and  we  have 
not  satisfied  ourselves  of  its  existence. 

Pass  the  beaded  bristle  through  the  porta  toward  the  op|)osite 
liemisphere,  and  note  that  it  enters  the  other  procoeliu,  as  indicated 
"by  the  protrusion  of  its  wall  at  some  point. 

Just  cephalad  of  the  porta  is  an  elliptical  raised  surface  wliich 
is  thought  by  some  (Wyman,  34,  15)  to  represent  the  striatum  of 
the  higher  Vertebrates,  but  there  is  doubt  upon  this  point. 

In  Monobranchus  the  porta  is  partly  filled  by  a  plexnn  which  extcndH  cephalad  in  the 
pfoocElia ;  this  is  the  propUxus,  which  may  be  i*nipped  off  with  the  scissors,  but  never 
pulled  uptm.  The  porta  is  much  longer  than  in  tlie  frog,  but  then^  is  no  thickening  of 
the  mesal  wall  of  the  hemisphere  like  the  supixjsed  striatum  of  the  fn)g. 

With  the  scalpel,  remove  the  lateral  prominence  of  the  left  opti- 
cuSy  and  note  that  a  somewhat  expanded  lateral  portion  of  the 
mesocoelia  communicates  by  a  constrict<»d  orifice  with  the  mesal 
portion  and  so  with  the  corresponding  expansion  in  the  right  opti- 
cus. Then  remove  the  dorsal  wall  of  the  entir(»  mesocoelia  with  the 
scalpel  and  scissors,  and  note  the  marked  folding,  the  valvula,  by 
which  the  cerebellum  is  continuous  therewith.  Pass  a  bristle  ven- 
trad  of  the  cerebellum  into  the  mesocoelia,  and  then  sinistro-cepha- 
lad  through  the  diaocBlia  so  as  to  emerge  in  the  left  proccelia. 

Slice  off  the  c^audal  part  of  the  diacoelian  roof,  including  tlie  part 
known  as  postoommissura.  Note  that  the  walls  (thalami)  are  quite 
thick  and  nearly  in  contact,  but  that  the  interval  is  a  nearly  simple 
vertic/al  fissure  and  not  a  wide  and  partly  divided  cavity  like  the 
mesocoelia.  Pass  a  bristle  caudo-ventrad  so  as  to  enter  the  hy- 
pophysis. 
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By  placing  the  bead  of  the  bristle,  or  the  tip  of  the  tracer  or 
syringotome,  in  the  cephalic  part  of  the  diacoelia,  note  that  the  rooli 
diatela,  is  partly  membranous  and  partly  formed  by  the  thickening 
known  as  the  oonaxium  (§  1084). 

Tlien  slice  away  the  thalami  to  a  still  lower  level  so  as  to  expose 
the  diacoelian  floor.  Note  that  it  is  depressed,  and  bounded  caudad 
and  cephalad  by  transverse  ridges  ;  also  that  there  are  no  plexuses 
therein. 

Slice  off  both  hemispheres  to  the  level  of  the  conarium.  Then 
remove  another  slice,  including  the  conarium  and  the  aulatela  upon 
which  it  rests.  This  will  expose  a  wedge-shaped  cavity,  the  aula, 
which  is  bounded  as  follows:  caudad,  by  the  ridge  mentioned 
above  as  the  cephalic  boundary  Of  the  diaccelia ;  laterad,  by  the 
portcB  whose  length  neariy  coincides  with  its  own ;  cephalad,  by  the 
terma,  a  lamina  of  nervous  tissue  uniting  the  mesal  walls  of  the 
hemispheres  at  the  cephalic  end  of  the  portae ;  (the  terma  is  more 
easily  seen  if  the  left  L,  ol.  and  cephalic  end  of  the  hemisphere 
are  gently  pushed  away  from  the  right) ;  dorsad,  by  the  avJMdck^ 
the  atrophied  continuation  of  the  terma. 

If  the  mesal  wall  of  the  left  hemisphere  be  removed,  the  extent 
and  form  of  the  right  porta  may  be  seen. 

§  1097.  With  Menobranchus  the  conditions  are  so  different  as 
to  require  special  directions : — 

Introduce  a  scissors  blade  just  caudad  of  the  cerebellum  on 
either  side,  and  cut  cephalad  to  the  caudal  end  of  the  hemisphere; 
do  the  same  on  the  other  side,  and  turn  the  flap  so  formed  cephalad 
upon  the  hemispheres.  This  exposes  the  epi-,  meso-  and  diacoelia. 
Note  that  the  lateral  walls  are  thicker  than  the  roof,  and  that  the 
ental  surface  of  the  roof  presents  a  slight  transverse  ridge  which 
indicates  the  division  between  the  diencephalon  and  the  mesen- 
cephalon. 

The  floor  of  the  mesocoelia  is  nearly  level,  and  its  cephalic  mar- 
gin overhangs  the  passage — the  canal  of  the  infundibulum — leading 
to  the  hypopJiysis. 

In  the  diacoelia  lie  side  by  side  a  pair  of  string-like  plexuses— the 
diaplexuses — whicli  are  attached  to  the  aulatela  or  diatela  and  ex- 
tend the  whole  length  of  the  cavity.  They  should  be  drawn  to  the 
sides  or  cut  off,  but  not  pulled  upon  at  all.  The  floor  of  the  diacoelia 
is  then  seen  to  be  irregular,  sloping  from  each  side  to  a  mesal  furrow. 
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The  cephalic  end  of  the  diacoelia  is  decidedly  narrowed,  and  the 
walls  are  thin. 

§  1098.  Remove  the  hosts  cranii  so  as  to  expose  the  basis  en- 
cepJiali  as  fSor  as  the  aula.  Observe  the  sub-cordate  hypophysis 
underlying  the  mesencephalon,  but  attached  by  its  base  to  the 
slight  intumescence — the  tuber  cinereum — ^forming  the  floor  of  the 
diencephalon. 

In  case  more  than  one  brain  is  examined,  the  second  should  be  transected  with  a 
«#ry  •harp  aealpel,  and  drawings  made  tu  show  the  form  of  the  coeli®  at  different 
pointa.  A  third  brain  may  be  divided  upon  the  meson,  and  a  fourth  opened  from  the 
▼entnd  side.  With  all  of  these  the  mettUela%ho\i\^  bo  left  in  place.  Still  others  may  be 
prepared  to  show  special  poinUk  When  many  brains  are  available,  each  should  be  devoted 
to  a  priven  section  or  dissection,  all  other  parts  being  untouched,  so  that  the  special  fea- 
tures maj  be  more  eaaily  recognised. 

REMOVAL  OF  THE  BRAIN  OF  THE  CAT. 

§  1099.  The  method  first  described  is  to  be  preferred  when  the 
brain  is  wanted  entire,  and  especially  when  the  length  of  the  nerve 
roots  is  an  object ;  see  Wilder,  11. 

Instruments  and  Mftterials, — Medium  scalpel ,  Cliarridre  scalpel ;  arthrotome ;  tracer ; 
carved  scissors  ;  bone  scissors ;  forceps ;  nippers,  medium  or  large  and  small ;  large  tray 
for  the  cat ;  small  tray,  or  a  folded  cloth,  for  the  head ;  block  ;  small  towel,  or  piece  of 
miulin,  for  aiding  the  grasp  of  the  head  ;  waste  paper ;  basin  and  towel ;  dish  of  7  per 
cent  brine,  about  6  cm.  deep  and  20  wide,  containing  some  well  soaked  cotton ;  bowl  of 
normal  salt  solution  (15  grams  of  salt  to  dOOO  cc.  of  water),  suflBcient  to  cover  the  head 
after  its  separation  from  the  body) ;  bowl  for  catching  the  blood  ;  glass  box  (§  H07) ;  wide 
mouthed  jar  or  covered  dish  of  62-67  (ler  cent,  alcohol,  ^ith  some  well  soukt'd  cotton  at  the 
bottom  ;  a  cat*s  skull ;  figure  of  the  basis  cranii  (Fig.  57) ;  figure  i)f  tlu>  hnHs  enct^hali 
(Fig.  115,  PI.  II,  Fig.  8) ;  Table  of  the  cranial  foramina  (^  562). 

'^  1100.  Killing  the  Cat. — The  cat  may  l>e  drowned,  but  is  more  conveniently  anies- 
thetixed  {%  192)l  Kill  the  fleas  as  directed  in  g  103.  As  soon  as  respiration  C4>a8efl,  sus- 
pend it  by  the  head  over  a  pail  or  the  sink,  and  expose  and  divide  the  femoral  aritry  and 
Mm  (fig.  89)  centrad  of  the  valves  in  the  vein  (§  362) ;  even  if  little  blood  esca()es,  the 
amonnt  in  the  brain  will  be  reduced.  If  it  be  desired  to  ascertain  the  weight  of  the  entire 
animal,  the  blood  should  Iw  caught  in  the  bowl  and  weighed. 

For  injection  with  alcohol,  see  ^  284,  285. 

For  injection  of  the  plexuses,  see  g  1126. 

If  the  more  delicate  internal  parts  or  the  microscopic  structure  are  to  be  studied,  the 
remaining  operations  for  the  procurement  of  the  brain  should  be  performed  within  24 
hoars.  But  if  the  specimen  is  desired  only  for  the  fissures  or  the  coarser  anatomy,  re- 
moval may  be  deferred  for  a  week,  provided  the  head  be  kept  in  a  cool  place.  It  should 
not,  however,  be  allowed  to  freeze. 

§  1101.  Decapitation. — From  the  dextral  angle  of  the  mouth  di- 
vide the  skin  along  a  line  extending  nearly  caudad  for  6-8  cm.    If 
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the  skin  is  to  be  mounted,  tiiis  should  be  the  only  incision,  and  the 
skin  must  be  dissected  from  the  mandible  as  well  as  from  the  rest 
of  the  head.  But  if,  as  is  more  often  the  case,  the  skin  is  not  to  be 
preserved,  while  the  vessels  and  nerves  of  the  neck  are  to  be  exam- 
ined, make  a  corresponding  incision  from  the  angle  of  the  mouth 
upon  the  opposite  side. 

In  all  subsequent  operations,  unless  otherwise  stated,  both  sides 
are  to  be  treated  alike. 

Dissect  the  skin  from  the  maxilla  as  far  as  the  ventral  margin 
of  the  orbit  and  cut  the  nasal  cartilages.  Dissect  the  skin  from  the 
nasal  and  frontal  regions,  including  the  dorsal  and  ventral  lids  but 
leaving  the  third  lid,  Memhrana  nictitans^  attached  to  the  ball 
Remove  the  skin  from  the  rest  of  the  head,  dividing  the  mealu 
avditoritbs  close  to  the  head.  The  parotid  glaiid  (Pig.  87j  will  be 
removed  with  the  ear,  but  the  svbmaxillary ^  of  a  darker  color,  will 
remain  with  the  head.  Reflect  the  skin  from  the  cervical  muscles 
for  about  2  cm.  caudad  of  the  crista  lambdoidalis. 

With  the  arthrotome,  dissect  the  origin  of  the  M.  masseteric^ 
from  the  zygoma^  noting  that  its  cephalic  and  caudal  borders  are 
strengthened  by  tendinous  bands  which  must  be  cut  (§  696,  19). 
Push  a  nipper  blade  between  the  eyeball  and  the  cephalic  root  of 
the  zygoma,  and  nip  the  latter  as  close  as  possible  to  tlie  maxilla- 
Then  nip  the  caudal  root  at  the  angle  between  the  transverse  and 
longitudinal  parts  of  the  zygoma,  just  laterad  of  the  Fossa  gknoi- 
dalis  ;  remove  the  zygoma  with  the  bone  scissors. 

Grasp  the  lateral  aspect  of  the  eyeball  with  the  forceps,  and 
rotate  it  mesad  so  as  to  expose  its  attachments,  by  the  muscles  and 
N,  opticus^  to  the  bottom  of  the  orbit ;  cut  the  attachments  with 
scissoi-s,  leaving  the  Mb,  nictitans  connoctc^d  with  the  ball.  If  the 
eyes  are  to  be  studied  or  preserved,  mark  them  right  and  10  bv 
numbers  or  tags ;  the  proper  position  is  always  indicated  by  the 
Mh.  nictitans  ;  see  Chap.  XI. 

Slightly  ventriduct  the  mandible  and  move  it  from  side  to  side 
so  as  to  indicate  the  position  of  the  ArthroTi.  temporo-mandibulare. 
Usually  the  capsule  has  been  opened  already  in  nipping  the  caudal 
root  of  the  zygoma.  If  not,  it  is  to  be  cut  while  on  the  stretch  by 
inserting  the  arthrotome,  and  cutting  until  separation  is  complete 
on  that  side. 

Dissect  the  M,  temporalis  from  its  cranial  origin,  and  then 
from  its  insertion  upon  the  Processus  coronoideus  of  the  mandible. 
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Bring  the  mandible  to  a  right  angle  with  the  rest  of  the  head,  and 
divide  the  soft  parts  at  the  angles  of  the  mouth  if  any  remain.  In 
doing  this,  insert  the  arthrotome  sidewise  so  that  it  may  pass 
"between  the  Pre.  coronoideus  and  the  projection  left  after  the 
removal  of  the  cephalic  root  of  the  zygoma. 

Feel  for  the  caudal  border  of  the  hard  palate  and  for  the  tips  of 
the  Ossa  pterygoidea  (Pig.  57) ;  at  a  point  midway  between  push 
a  scissors  blade  entad  of  the  soft  jmlate,  and  divide  it ;  then  divide 
the  mucosa  forming  the  dorsal  wall  of  the  postnares^  and  dissect  it 
up  as  far  as  the  atlas. 

The  mandible  is  now  attached  to  the  rest  of  the  head  by  some 
muscular  fasciculi  and  by  the  slender  piers  of  the  hyoid  arch  (Pig. 
80,  §  224).  These  last  join  the  skull  at  the  lateral  side  of  tlie  bullce, 
where  they  are  to  be  divided  witli  the  arthrotome  ;  if  it  be  desired 
to  examine  the  mode  of  their  attachment,  they  may  be  cut  with  the 
bone  scissors  at  a  little  distance  from  the  attachment. 

Ventriduct  the  tip  of  the  mandible  still  farther,  and  dissect  off 
the  muscles,  rec^i^*  anticus  capitis  (§  628  s  that  are  inserted  between 
the  bullffi ;  near  the  caudal  ends  of  the  mosal  borders  of  the  bullce 
emerge  several  nerves^  which  should  be  divided  with  the  scissors  or 
a  sharp  scalpel  at  about  1  cm.  from  the  skull.  By  continuing  the 
removal  of  the  muscles  across  the  Arfh.  ailodido-occipitale  this  is 
exposed.  Put  the  membranes  upon  the  stretch,  and  divide  them 
with  a  Charridre  scalpel  along  the  cephalic  border  of  the  atlas. 
This  exposes  the  myelon^  which  is  to  be  divided  in  the  same  way. 
The  remaining  ligaments  and  the  cervical  muscles  may  be  cut  with 
the  arthrotome,  and  the  skull  proper  is  then  separated  from  the 
rest  of  the  body.  Place  the  skull  in  the  normal  salt  solution,  and 
wash  the  hands  and  the  instruments  which  have  been  used. 

§  1102.  Exposure  of  the  Brain,— In  the  later  stages  of  the  oi)c- 
ration  tliere  is  considerable  risk  of  injuring  the  brain  by  the  unin- 
tentional pressure  of  the  nippers. 

In  whatever  way  the  bone  is  grasped,  when  force  is  applied,  the  tendency  is  to  approxi- 
m»xe  the  cntting  edfgCB  as  nearly  as  piMJsible,  and  thus  to  bring  their  planes  into  right 
an^es  with  the  surface  of  the  bone.  This  of  course  crowds  the  convexity  of  the  ental 
blade  aflfainst  the  brain,  and  may  crush  it  s<»riou8ly.  It  may  occur  eitlier  from  the  turn- 
ing of  the  nippers  in  the  hand,  or  more  frequently  from  the  esca^)e  of  tlie  skull  from  the 
grasp  of  the  other  hand.  The  accidents  may  usually  be  avoided  by  keeping  the  danger  in 
mind,  by  havin^^  the  right  hand  dry,  and  aiding  the  grasp  of  the  more  or  less  slippery 
skull  by  a  small  towel  or  bit  of  coarse  muslin ;  this  last  is  also  desirable  during  some 
stages  of  the  operation  as  a  protection  of  the  hand  itself  from  abrasion. 
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In  ofling  the  nippers,  another  precaution  is  to  be  observed.  If  the  bit  of  bone  to  be 
removed  is  attached  only  to  bone,  it  may  be  either  cut  or  broken  or  twisted  off;  bat  if  u 
adheres  to  the  dura  or  other  soft  parts,  only  cutting  shoald  be  employed ;  it  is  safer  to 
use  the  bone  scissors  after  nipping  the  bone. 

When  any  bit  of  the  skull  is  broken  off,  lift  it  very  carefully,  and  examine  its  eotil 
aspect  for  nerve  attachments. 

During  the  exposure  of  the  brain,  the  head  should  be  frequently  dipped  into  the  a. «.  t 
If  oblij^ed  to  suspend  the  operation  for  more  than  an  hour,  wrap  the  head  in  a  doth  wet 
with  the  n.  a.  &,  and  set  in  a  cool  place. 

Trim  off  the  soft  parts,  including  the  meatus  avditorius.  Fip 
off  the  caudal  root  of  the  zygoma,  including  the  Fs.  mandibvlaru. 
Insert  a  nipper  blade  into  the  meattcs  auditorius,  and  remove  the 
bulla  in  fragments.  With  the  scissors,  cut  away  the  membranes 
attached  to  the  margin  of  the  JF^.  laagnum, 

Nip  off  the  occipital  condyles,  with  the  intervening  area  of  the 
hasioccipital  for  2-3  mm.  from  the  foramen.  Insert  a  nipper  blade 
between  the  dura  and  the  bone  5-6  mm.  from  the  meson  and  in  line 
with  the  mesal  border  of  the  cephalic  part  of  the  bulla,  and  nip  out 
the  basioccipital  as  far  as  the  middle  of  the  length  of  the  bulla. 

At  or  near  the  angle  left  after  the  removal  of  the  condyle  and 
the  basioccipital,  the  N.  hypoglossals  enters  the  Fm.  condylare^  and 
passes  cephalad  to  emerge  on  the  ventral  aspect  of  the  skull  by  the 
Fm.  jugular e.  If  the  series  of  roots  do  not  appear,  carefully  re- 
move a  little  more  bone  until  they  do.  If  the  nerve  roots  are  to  be 
specially  studied,  endeavor  to  nip  off  the  bone  surrounding  the 
Fm.  condylare^  so  as  to  save  the  trunk.  On  emerging  upon  the 
ventral  aspect  of  the  skull,  the  N.  hypoglossus  will  be  found  to  lie 
very  near  the  Fm.  jugulare^  and  to  be  more  or  less  intimately 
attached  to  the  NN.  glossopharyngeus^  vagus  and  accessorm, 
which  penetrate  the  bone  by  that  foramen.  In  attempting  to  sepa- 
rate the  N.  hyp.^  great  care  must  be  used  to  avoid  any  traction  upon 
the  roots,  which  readily  pull  out  of  the  medulla. 

Of  the  other  three  nerves,  the  accessorius  is  the  most  caudal 
and  the  most  readily  distinguished,  but  at  this  stage  it  is  as  well  to 
leave  them  together,  simply  endeavoring  to  remove  the  bone  sur- 
rounding the  foramen,  and  to  save  the  trunks  pretty  long,  at  least 
upon  one  side.  Upon  the  other,  it  will  save  time  to  cut  the  roots 
just  entad  of  the  skull,  and  the  same  may  be  done  on  one  side  with 
the  remaining  nerves,  or  with  all  upon  both  sides  in  case  the  brain 
is  not  to  be  employed  for  the  study  of  the  ectal  nerve  origins. 

The  dorsal  wall  of  the  bulla  is  hard,  but  readily  crumbles  be- 
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tween  the  nippers.  It  may  be  removed  in  small  pieces,  so  as  to 
cave  the  NN.  fdcialls  and  auditorius  which  enter  the  Meatus 
umditarvas  internus^  and  the  little  LobvZus  appendicvZaris  of  the 
cerebellum  which  is  lodged  in  a  slight  fossa  (i^^.  ap.)  just  dorsad 
of  the  meatus  (Pig.  59,  M.  a.  iX 

Since  no  nerves  are  transmitted  by  the  mesal  region  of  the  basis 
cranii,  it  may  be  removed  with  com})arative  freedom  as  far  cephalad 
as  the  sella  (Fig.  69),  where  some  care  is  needed  to  avoid  injuring 
the  hypophyHs  (Fig.  88,  Hy.), 

The  skull  may  now  be  held  more  securely  by  the  facial  region, 
especially  if  a  towel  is  employed.  In  removing  the  bone  at  each 
side  of  the  meson,  and  just  cephalad  of  the  bullse,  great  care  is 
required  to  disengage  the  nerves  which  emerge  by  the  Fm.Fm.  ovale, 
Tciundum  and  lacerum  anteritirS.  These  nerves,  the  JY^.  oculomo- 
toriuSj  trochlearis  and  abducenSj  with  the  opMTialmic,  superior 
maxillary  and  Inferior  vmxiUary  divisions  of  the  N.  trigeminus, 
penetrate  the  bone  more  or  less  obliquely,  and  are  closely  sur- 
rounded by  dense  connective  tissue. 

The  entire  maxilla  is  now  to  be  removed  by  first  nipping  the 
interorbital  r^on  just  cephalad  of  the  fronto-maxillary  suture,  and 
then,  with  the  bone  scissors,  cutting  toward  this  point  from  just 
caudad  of  the  cephalic  root  of  the  zygoma.  The  scissors  should  be 
kept  as  far  cephalad  as  possible,  so  that  the  Lobi  olfactorii  may 
not  be  injured.  This  plan  serves  equally  well  for  some  dogs,  but 
with  the  larger  breeds,  which  have  prominent  olfactory  lobes,  the 
interorbital  region  sliould  be  nipped  at  about  the  middle  of  the 
length  of  the  nasal  bones. 

§  1103.  Remove  the  mesal  wall  of  the  orbit  and  the  turbinated 
bones,  using  care  not  to  crush  the  very  soft  Lobi  olfactarU.  The 
olfactory  nerves  should  be  divided,  a  few  at  a  time,  with  the  scissors 
or  the  tip  of  the  scalpel,  and  all  pulling  and  twisting  of  the  parts 
must  be  avoided. 

The  large  and  white  Nerti  optici  will  Iiave  l)een  seen  in  the 
orbit,  and  should  be  divided  near  the  bone.  In  removing  the  plate 
(Fig.  60)  upon  which  the  chiasma  rests,  use  c^re  not  to  pull  upon 
it,  lest  the  terma  or  other  delicate  parts  should  be  torn. 

During  the  remaining  steps  of  the  operation,  the  head  must  be 
lield  by  the  parietal  r^ons,  and  with  great  care,  so  as  to  avoid 
pressure  of  the  tips  of  the  fingers  upon  the  brain.  The  bone  also 
most  now  be  cfut  by  the  nippers  rather  than  twisted  or  broken. 
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Nip  off  the  supraoccipitale^  including  the  dura,  as  fSar  as  the 
Crista  lambdoidAiUs.  Then  nip  off  the  crista  itself  in  its  whole 
extent  until  the  attached  border  of  the  bony  tentorium  is  seen  to  be 
free  from  the  parietalia.  Then  divide  the  ventral  ends  of  the  ten- 
torium as  follows : — 

Hold  the  head  with  the  ventral  side  down,  support  the  caudal 
divisions  of  the  brain  with  a  disengaged  finger,  and  with  tracer  and 
scissors  separate  the  cephalic  surface  of  the  cerebellum  from  the 
tentorium. 

Introduce  a  nipper  blade  between  it  and  the  hemisphere  on 
either  side,  in  such  a  way  that  the  greater  convexity  is  toward  the 
hemisphere  rather  than  the  cerebellum ;  the  cut  is  to  be  made  at 
the  level  of  the  Sfutura  squamosa ;  the  width  of  the  tentorium  at 
this  point  is  about  8  mm.,  and  the  nipper  blade  should  not  be  iutro- 
duced  to  a  greater  depth  than  that,  for  fear  of  injuring  the  apim. 
In  closing  the  blades,  the  head  should  be  held  very  firmly  so  that 
no  rotation  may  occur.  The  detached  tentorium  may  be  extracted 
by  the  forceps,  or  by  the  nippers  used  as  forceps,  any  adhesions 
being  carefully  separated  with  the  tracer  or  scissors. 

Hold  the  head  over  the  7  per  cent,  brine,  with  the  ventral  side 
down,  and  nip  out,  piecemeal,  a  triangular  piece  of  the  calva. 
The  mesal  adhesions  of  the  dura  may  be  divided  with  the  scissors, 
but  elsewhere  the  dura  is  to  be  left  upon  the  hemispheres.  As  the 
hemispheres  begin  to  fall,  hold  the  head  so  that  they  are  supported 
by  the  brine,  and  then  snip  all  remaining  adhesions  until  the  entire 
brain  is  free  and  floats  in  the  liquid. 

§  1104.  Removal  of  the  Dura. — Saturate  some  cotton  with  the 
brine,  and  place  it  under  the  brain,  so  that  about  one  third  of  the 
organ  projects  above  the  surface.  Avoid  handling  and  lifting  the 
brain;  move  it  by  shifting  the  cotton  or  by  grasping  the  dorsal  por- 
ti(ms  of  the  dura.  Remove  the  dorsal  and  lateral  parts  of  the  dura 
by  grasping  the  free  borders  left  by  cutting  along  the  dorsimeson, 
and  cutting  out  piece  by  piece  with  the  scissors.  Then  grasp  the 
falx  just  dorso-caudad  of  the  LoM  ol,^  at  the  straight  transverse 
fissure — I^.  cruciata  ;  introduce  the  scissors  about  5  mm.,  and  cut 
the  falx.  Gently  draw  the  cephalic  portion  cephalo-ventrad  be- 
tween the  Xo6^  oZ.,  and  remove  it.  Draw  the  caudal  portion  cau- 
dad,  and  carefully  cut  all  its  attachments. 

Turn  the  brain  upon  its  dorsal  surface,  and  remove  the  ventral 
portions  of  the  dura  with  great  care  and  in  small  pieces.    Especial 
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pains  are  needed  in  connection  with  tlie  hypophysis  and  the  neires, 
and  all  pulling  must  be  avoided.     On  one  side,  at  least,  it  is  well  to 
leave  the  dura  still  attaclted  to  the  nerves  and  the  great  Qasseria'n^A 
^on.y/i07i  upon  the  N.  trigeminus  (^%.  115;  Plate  II,  Pig.  3,  (?«.  G.),! 
to  be  more  completely  removed  at  the  time  of  ttie  removal  of  the  pi&^l 

§  1105.  Transfer  to  the  AlcohoL— Place  a  largo  spoon  or  watoM 
glass  at  the  side  of  the  brain,  and  pull  the  cotton  which  supports  %% 
BO  as  to  roll  it  into  the  glass,  resting  upon  its  dorsum.     Let  the 
brain  slide  from  the  glass  int<j  the  alcohol  so  as  to  rest  upon  the 
cotton  therein,  still  vritti  the  ventral  side  up. 

Set  the  bowl  with  the  alcohol  in  a  cool  place,  and  change  the 
position  of  the  brain  at  intervals  of  5-10  Iionra  during  the  first  three 
days,  by  pulling  the  cotton  in  various  directions.  At  the  end  of 
about  three  days,  transfer  the  brain  to  95  per  cent,  alcohol,  where  it 
may  remain  indefinitely.  For  a  few  days,  however,  it  should  rest 
upon  cotton,  and  its  position  be  occasionally  changed.  For  the 
management  of  alcohol  employed  in  the  preservation  of  brains,  see 
§§  286,  296. 

§  1106.  Weighing  the  Brain.— If  this  is  to  be  done,  handling  of 
the  brain  may  be  avoided  as  follows :  Place  the  bowl  of  alcohol 
into  which  the  brain  is  to  be  put  upon  the  scales,  and  pour  in  alco- 
hol of  the  same  strength  until  it  balances  an  even  number  of  grams, 
c.  g.,  400,  410  or  420.  While  the  brain  is  in  the  spoon  or  watch 
glass,  pour  over  it  some  of  the  same  alcohol,  and  then  let  the  latter 
drain  oflf  as  ranch  as  possible  by  tilting  the  glass  and  supiwrtiug 
the  brain  with  the  fingers  or  a  bit  of  cottou.  Then  transfer  to  the 
bowl  of  alcohol  as  above  directed,  and  the  increase  in  weight  will 
represent,  with  approximate  accuracy,  the  weight  of  the  brain. 

§  1107.  Removal  of  the  Pia.— This  is  most  easily  accomplished 
at  the  time  of  the  removal  of  the  brain  to  the  stronger  alcohol.  At 
any  subsequent  period  the  pia  is  apt  to  be  more  firmly  adherent. 
If  the  brain  has  been  allowed  to  dry  at  all  during  its  removal  from 
the  skull,  the  pia  comes  off  with  great  difhculty,  or  parts  of  the 
cortex  are  torn  off  with  it. 

§  1108.  Instruments  and  Materials. — Coarse  and  fine  forceps  ; 
medium  or  fine  scissors ;  wetting  bottle  of  15  per  cent,  glycerin  ; 
cotton  thoroughly  wet  with  water,  and  so  molded  as  to  form  a  sort 
of  shallow  cup  in  which  the  brain  may  be  grasped,  or  on  which  it 
may  rest  without  danger  of  rolling  off. 

Place  the  brain  upon  the  cotton,  and  wet  it  with  the  glycerin. 
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Then  let  it  rest  upon  its  ventral  side,  and  grasp  it  in  the  cotton, 
firmly  yet  gently.  Grasp  with  the  forceps  the  fold  of  pia  which 
occupies  any  one  of  the  fissures,  especially  at  the  point  of  forking 
or  junction  with  another  fissui'e,  and  puU  along  the  line  of  the 
fissure.  Usually  the  fold  of  pia  will  come  out  easily,  and  witii  it 
will  be  removed  some  of  the  pia  covering  the  free  surface  of  the  gyii 
between  it  and  the  adjoining  fissures. 

Proceed  thus  until  the  pia  lias  been  removed  from  the  doreal 
and  lateral  aspects  of  the  hemispheres.  Avoid  pulling  across  the 
line  of  the  fissures.  The  larger  forceps  are  easier  to  work  with,  and 
less  apt  to  puncture  the  brain ;  but  the  fine  forceps  are  sometimes 
required  for  the  removal  of  the  pia  from  the  bottom  of  a  deep  fissme. 
The  caudal  surface  of  the  hemispheres  may  be  reached  by  sUghtlj 
ventriducting  the  cerebellum.  The  mesal  pia  can  be  removed  onlj 
at  the  margins  of  the  hemispheres. 

On  one  side,  preferably  that  on  which  the  N.  opticus  was  cnt 
shorter,  raise  the  mass  of  nerves  formed  by  the  divisions  of  the  iOT. 
trigemimis  and  ahdiLcens  by  its  lateral  border,  and  cut  with  the 
scissors  the  N.  oculomotorius  which  holds  the  mesal  border  close  to 
the  brain.  This  will  permit  the  mass  to  be  turned  caudad  so  as  to 
expose  the  course  of  the  slender  N,  trochlearis  which  emerges  from 
between  the  hemispheres  and  the  corebellum.  It  also  permits  the 
removal  of  the  pia  from  the  region  just  lat(»rad  of  the  hypophysis. 
Grasp  the  pia  on  the  ventrimeson  just  caudad  of  the  Lobi  61.,  and 
pull  caudad  so  as  to  remove  it  as  far  as  the  chiasma,  taking  care 
not  to  tear  the  delicate  terma  just  dorsad  of  the  chiasma.  Then 
remove  the  pia  from  the  olfactory  tracts. 

In  removing  the  pia  from  the  metoncephalon,  the  position  of  the 
nerve  roots  should  be  constantly  kept  in  mind,  the  tripod  (Fig.  26) 
should  be  frequently  used,  and  traction  should  be  avoided.  It  is  very 
diflBcult  to  preserve  the  delicate  funiculi  of  the  N.  Jiypoglossus,  for 
their  connection  with  the  pia  seems  to  be  closer  than  with  the  brain. 
Sometimes  it  may  be  necessary  to  submerge  tlie  brain  in  water  or  alco- 
hol, so  as  to  float  the  roots  out  and  render  them  more  apparent  In 
some  cases  it  is  safer  to  cut  carefully  about  the  iK)int  of  passage  of  the 
root  through  the  pia,  leaving  a  bit  of  the  membrane  attached  thereto. 

As  suggested  on  a  previous  page,  it  is  often  as  well  to  leave  the 
roots  longer  on  one  side  than  the  other,  but  the  choice  may  he 
determined  mainly  by  the  degree  of  success  in  the  various  opera- 
tions which  have  been  described. 
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§  1109.  Other  Methods  of  RemoTio^  the  Brain. — Tlic  following  methods  are  sim- 
pler and  more  expeditious  than  the  preceding,  bat  less  satisfactory  in  some  respecta. 

(A)  By  Nipping  away  the  Calva  (Vault  of  the  Cranium).— This  method  is  especially 
adapted  for  the  rapid  exposure  of  the  dorsal  and  lateral  aspects  of  the  hemispheres  or  the 
cerebellum.  When,  for  example,  the  brain  of  a  recent  or  alcoholic  specimen  of  some  rare 
animal  is  believed  to  be  so  soft  that  extraction  by  the  usual  method  is  not  feasible,  a 
drawing  or  photograph  can  be  tsken  so  as  to  represent  at  least  the  form,  and  the  arrange- 
ment of  the  fissures. 

Instnuments  and  Materials. — ^These  are  the  same  as  for  the 
method  already  described  (§  1099). 

Decapitatian. — ^Tliis  is  to  be  performed  as  directed  in  §  1101,  and 
the  eyes,  zygomata  and  temporal  muscles  removed. 

§  1110. — JBxposure.— With  the  lai^ge  or  medium  nippers  cau- 
tiously penetrate  the  dorso-lateral  aspect  of  the  cranium,  but  with- 
out piercing  the  dura.  Pass  the  tracer  between  the  bone  and  the 
dura  at  all  sides,  keeping  the  point  away  from  the  brain ;  then 
remove  so  much  of  the  bone  as  is  separated.  When  the  orifice  is 
sufficiently  enlarged,  employ  the  probe  or  the  handle  of  a  scal{3el 
in  place  of  the  tracer.  If  the  adhesions  along  the  meson  are  very 
firm,  remove  the  bone  on  both  sides,  and  divide  them  with  the 
arthrotome  or  scalpel. 

In  exposing  the  cephalic  i)art  of  the  hemispheres,  the  large 
frontal  sinuses  (Pig.  56,  69,  60,  §  524)  will  be  opened ;  note  the 
density  of  the  ectal  layer  {tabula  externa)  of  the  cranium,  and  the 
elliptical  orifices  of  the  irifundibvZa. 

If  the  hemispheres  only  are  to  be  exposed,  or  if  it  is  desirable  to 
preserve  the  facial  region,  the  dura  may  be  divided  with  the  scis- 
sors along  the  margins  of  the  bone,  and  the  falx  (Fig.  88)  carefully 
cut  near  the  cephalic  and  caudal  ends  of  the  hemispheres,  so  as  to 
permit  tlie  removal  of  the  dorsal  dura.  The  lateral  aspects  of  the 
hemispheres  may  be  exposed  so  far  as  desired,  the  olfactory  crttra 
(PI.  I,  Pig.  2)  may  be  divided,  and  the  hemispheres  together  with 
the  parts  covered  by  them  removed  by  holding  the  head  so  that  its 
frontal  region  tends  to  fall  out,  and  successively  dividing  the  NN. 
opticly  the  ir^undihuZum  and  the  other  nerves  as  they  appear  at 
the  base  of  the  brain,  and  lastly  the  crura  cerebri. 

§  1111.  Commonly,  however,  the  removal  of  the  dura  should  be 
postponed,  and  the  olfactory  lobes  should  be  carefully  exposed  by 
the  removal  of  the  thin  bones  which  surround  them ;  this  is  of 
C50urse  facilitated  by  removing  the  entire  maxillary  region  as  directed 
in  §  1102. 
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The  caudal  regions  of  the  hemispheres  rest  upon  the  Ixmy  tei^ 
tar  turn  (Fig.  69,  88,  §  662) ;  note  that  the  dura  is  continued  upon 
its  surface  and  closely  attached,  but  quite  independent  of  it. 

Remove  the  supraoccipitale  (§  1013),  leaving  the  dura  upon  tbp 
cerebellum  if  possible,  and  then  the  Crista  larnbdoidaZis  and  the 
parts  of  the  parietalia  between  the  latter  and  the  attachment  of 
the  tentorium.  The  latter  may  then  be  nipped  at  each  side  as 
directed  in  §  1103,  and  the  central  part  removed.  The  tentorial 
dura  commonly  adheres  so  closely  that  it  must  be  removed  likewise 
by  snipping  it  along  the  attached  border  of  the  tentorium.  In 
removing  it,  care  must  be  taken  not  to  injure  or  tear  away  the 
conarium  (PI.  II,  Fig.  4,  en.).  The  entire  dura  so  far  as  exposed 
may  now  be  lifted  as  directed  above. 

Remove  more  of  the  right  side  of  the  skull  so  as  to  expose  the 
Lohvlus  hypocampcB  (PI.  I,  Fig.  2,  LI.  hmp,) ;  the  perioticum  (Pig. 
69,^0.)  should  be  cracked  with  the  nippers  and  removed  in  sm^ 
fragments. 

§  1112.  Hemaval. — Hold  the  head  so  that  the  right  side  of  the 
brain  tends  to  faU  out  of  place.  The  dextral  nerves  are  to  he  di- 
vided with  the  scissors  or  small  scalpel,  beginning  with  the  most 
caudal.  If  the  hypophysis  is  to  remain  attached  to  the  brain,  the 
division  of  the  optic  and  trigeminus  nerves  should  be  deferred  until 
after  it  is  dislodged  or  the  bone  is  nipped  from  about  it.  Finally, 
the  sinistral  nerves  may  be  divided  and  the  brain  allowed  to  fall  into 
the  brine. 

g  1113.  With  8ome  modifications,  the  method  just  dc8cril)ed  is  well  adapted  to  the 
removal  of  the  brain  from  young  human  subjects.  If  the  skull  cannot  be  cut  wiibt'.e 
nippers  or  bone  scissors,  it  may  be  trephined  in  various  i)lace3  and  the  intervening  treoa 
broken  away.  The  dura  should  be  retained  as  long  as  possible,  and  the  entire  head  should 
be  floated  in  strong  brine  so  that  the  brain  may  not  bear  its  own  weight  at  all.  If  tie 
head  is  still  attached  to  the  body,  the  latter  may  be  laid  upon  a  box  as  high  as  the  diih 
so  that  the  head  may  hang  over  the  side  of  the  latter. 

g  1114.  (B)  By  Hemisection  of  the  Head  with  a  Saw.— The  advantages  of  this 
met?)od  are  : — (1)  It  is  comparatively  expeditious  ;  (2)  the  skull  may  be  preserved  :  (3)  the 
brain  may  be  hardened  in  siiu,  safely  transported  if  desired  and  removed  at  a  future  time. 

The  two  following  objections  are  more  apparent  than  real : — 

(1)  The  skull  is  "mutilated." — On  the  contrary,  for  nearly  all  purposes  of  study,  fc? 
halve  a  skuU  is  to  double  its  value.  Even  if  it  is  to  be  mounted  with  the  skeleton  or  within 
the  ekin,  the  two  halves  may  be  readily  conjoined. 

(2)  The  brain  is  injured  by  the  saw. — If  the  hemisection  is  accurately  mesal,  the  only 
parts  really  destroyed  are  the  conarium  and  crista  ;  all  other  parts  which  cross  the  mewn 
are  recognizable,  and  the  mesal  aspects  of  the  hemispheres  are  often  untouched.    If  it  be 
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espedallj  dettinible  to  preserre  the  mest]  tarfiKe  of  one  hemisphere  and  the  parts  upon 
the  meeoD,  the  plane  of  section  maj  be  1-8  mm.  laterad  (osually  slnistrad)  of  the  meson. 
The  lateral  incisor  will  be  destiojed  unless  previously  removed ;  but  the  rest  of  the  skull 
will  be  unharmed,  and  its  meson  will  be  available  for  study. 

§  1116.  Instrvmenis  and  Materials.  —  The  same  as  for  the 
method  first  described  (§  1099),  with  the  exception  of  the  nippers^ 
and  with  the  addition  of  the  small  back  saw  (§  152)  and  the  macro- 
tome  (Appendix). 

§  1116.  Decapitation. — Remove  the  skin  as  directed  in  §  1101 ; 
if  the  skin  is  to  be  mounted,  divide  it  only  from  the  dextral  angle 
of  the  mouth. 

With  the  arthrotome  divide  the  M.  temporalis  along  the  dorsal 
margin  of  the  zygoma  and  the  caudal  margin  of  the  orbital  process 
of  the  0.  mcUare,  and  dissect  up  the  muscle  for  1-2  cm. 

This  will  expose  the  end  of  the  Pre.  coronoideus  of  the  mandi- 
ble; cut  about  it  so  as  to  free  it  fix>m  muscular  and  tendinous 
attachments. 

Separate  the  masseter  (Pig.  67)  from  the  ventral  border  of  the 
zygoma,  cutting  to  the  Pre.  coronoideus.  At  a  point  nearly  mid- 
way between  the  meatus  and.  and  the  orbital  process  of  the  malar 
is  situated  the  Arthron  temporo-mandibtUare ;  determine  its  exact 
position  by  pressing  with  the  finger  while  the  mandible  is  moved  in 
various  directions,    (ypen  the  arthron  as  directed  in  §  1101. 

Yentriduct  the  mandible  and  cut  any  remaining  attachments ; 
then  proceed  as  directed  in  §  1101. 

§  1117.  Mesal  Hemisectlon. — With  the  arthrotome  cut  between 
the  two  mesal  incisor  teeth  and  between  the  nasal  bones ;  also  upon 
fhe  meson  at  the  Crista  lambdoidalis  and  the  caudal  border  of  the 
0.  basioccipitale. 

Adjust  the  slide  so  that  when  the  head  is  forcibly  pressed  against 
It  the  cuts  just  made  coincide  with  the  slit  aTid  groove  of  the  macro- 
tome.  Rest  the  head  with  the  canine  teeth  in  the  rebate^  hold  the 
saw  obliquely  so  that  it  runs  in  the  slit  and  cuts  through  the  facial 
region.  Then  hold  the  saw  more  nearly  horizontal ;  finally,  place 
fhe  skull  flat  ux)on  the  board  and  complete  the  hemisection  with 
long,  steady  strokes. 

§  1118.  Lateral  Hemisection. — If  it  is  desirable  that  the  meson 
should  be  absolutely  uninjured,  remove  a  mesal  incisor,  and  make 
fhe  initial  guiding  cuts  through  the  periosteum  about  1  mm.  laterad 
of  the  meson,  so  that  the  saw  may  pass  through  the  vacant  socket 
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and  through  corresponding  points  upon  the  basi-  and  sopEMMnpiU 
bones. 

§  1119.  As  already  indkated  (|  1114),  the  brain  may  be  har- 
den^  while  in  the  cranium.  Each  half  should  be  loosened  a  little 
as  presenfly  directed,  and  96  per  cent,  alcohol  injected  between  the 
dura  and  the  brain  at  two  or  three  points.  The  half  heads  may 
then  be  placed  in  62-67  per  cent,  alcohol  for  two  days  and  then 
transferred  to  95  per  cent. 

Usually,  however,  the  brain  should  be  removed  {§  1121),  and  the 
dish  of  alcohol  should  have  a  flat  bottom,  or  a  piece  of  flat  glan 
should  be  placed  in  it,  so  that  the  hemiencephala  may  rest  upon 
their  mesa.  The  operation  will  be  facilitated  by  reference  to  a 
hemicranium  or  to  a  figure  of  its  ental  aspect. 

§  1120.  Weighing. — (A)  Direct  method : — As  soon  as  the  hemi- 
encephala are  in  the  normal  saline  solution,  lift  them  out  by  means 
of  a  slip  (§  95),  upon  which  their  mesa  should  rest,  let  the  hqnid 
drain  off,  and  place  them,  still  upon  the  slip,  upon  the  weighing 
pan.  Upon  the  other  pan  place  a  similar  slip  which  has  been 
dipped  in  the  same  liquid. 

(B)  Indirect  method : — Just  before  removing  the  brain,  and  after 
snipping  off  the  falx^  weigh  the  two  halves  of  the  head.  AVeigh 
the  hemicrania  immediately  after  the  removal,  and  the  difference 
will  represent  the  weight  of  the  brain. 

§  1121.  Removal. — Wash  the  mesa  with  a  gentle  stream  of  water, 
or  by  movement  to  and  fro  in  a  dish  of  water.  If  the  falx  (Fig.  8>) 
is  upon  this  side,  grasp  the  edge  with  the  forceps,  and  snip  it  along 
its  attachment  to  the  skull.  Note  the  position  of  the  tentorium,  of 
the  fossa  ol/actoria,  and  of  the  foramina  upon  the  prepared  skull ; 
also,  upon  a  figure,  the  ectal  origins  of  the  cranial  nerves. 

Hold  the  skull  with  the  venter  upward,  and  gently  push  the 
medulla  mesad  with  the  tips  of  the  scissors.  Cut  the  JV.  hypogloi- 
sus  close  to  the  dura.  Successively  cut  the  NN.  ax^cessorius^  vagus 
and  glossojpharyngeus  as  they  enter  the  Fm.  jugvZare.  TDt  the 
skull  so  as  to  permit  the  slight  dislodgement  of  the  meten.  and  epen. 
and  divide  the  NN.  auditorius  and  facialis  ;  this  will  allow  the 
small  Lobus  appendicularis  to  leave  its  fossa.  Cut  the  N.  oMu- 
cens  and  the  N.  trigeminus^  with  the  tracer  and  scissors  dislodge 
the  hypophysis^  and  cut  the  N.  opticus.  Lastly,  divide  the  NN, 
trochlearis  and  oculomotor ius. 
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Turn  the  cephalic  end  upward,  and  very  carefully  dislodge  the 
Jicibus  cUfajctoftiuB.  When  this  is  done,  the  cephalic  end  of  the 
liemisphere  will  be  easily  freed  from  the  dura.  Hold  the  skull  with 
its  venter  down  over  the  normal  salt  solution,  and  let  the  brain  roll 
into  it 

§  1122.  Ha/rdening. — For  a  few  hours  the  hemiencephala  should 
rest  u])on  their  mesa ;  then  a  little  bed  of  absorbent  cotton  should 
l>e  made  for  each,  so  that  it  may  rest  with  the  meson  uppermost 
and  yet  not  be  distorted. 

After  two  days  transfer  to  96  per  cent  alcohol,  changing  the 
position  as  above. 

%  1128.  Tht  Zine  Chhrid  Proeeu. — ^The  preserration  of  brains  bj  means  of  a  solntion 
of  eUorid  of  dnc  is  mentioned  or  more  or  less  fullj  deteribed  hy  Gratiolet  (A,  II),  Bischoff 
(12,  11),  eiaoomini  (1  [abstract  in  Jour,  of  Anat.  and  Pbys..  XIII]),  Rolleston  (1)  and 
Oaler  (1,  2). 

Oar  own  experience  is  not  jet  snffidentlj  extensive  to  enable  us  to  form  an  opinion 
respecting  its  merits,  and  we  here  give  (slightly  modified  verbally)  the  condensed  direc- 
tions which  accompanied  the  admirable  preparations  of  the  human  brain  exhibited  by 
Ostor  at  the  meeting  of  the  Am.  Assoc  Adv.  Sd.,  1879,  and  substantially  reproduced  in 
his  second  paper  (2). 

"  (1)  Immerse  in  a  sine  chlorid  [saturated]  solution  ('  Burnett's '  will  answer).  Tom 
two  or  three  times  a  day.  On  the  second  day  remove  the  pia.  Let  it  remain  until  it  no 
longer  sinks  (8-10  days). 

"  (2)  Immerse  in  alcohol  of  conuneroe  [95  per  cent.]  for  1(^13  days,  turning  often  to 
prevent  distortion. 

"  (8)  Immerse  in  good  glycerin  to  which  has  been  added  1  per  cent,  of  carbolic  acid. 
Let  it  remain  antn  it  sinks  to  the  level  of  the  liquid. 

"  (4)  Set  aside  for  several  days  until  the  surface  is  dry.  Then  cover  with  several  layers 
of  gam-elastic  varnish." 

§  1124.  Injection  of  the  OaUa.-^A)  With  alcohol— When  the  cceli»  and  plexuses  are 
to  be  studied,  it  is  an  advantage  if  the  former  have  been  first  filled  with  strong  alcohol. 
This  is  most  readily  done  after  the  entire  brain  has  been  placed  in  the  weaker  alcohol 
(§  1105). 

Qently  detach  the  hypophysis  with  the  forceps,  or  leave  it  attached  by  a  part  of  the 
infnndibnlnm.  Then  fill  a  small  syringe  with  95  per  cent  alcohol,  apply  the  outlet  (with- 
oot  a  canula)  to  the  J^  infwndibvli,  and  inject  slowly  until  the  lA.  hypocampa  (PI.  11, 
Fig.  8)  is  seen  to  sweU  slightly.  Repeat  the  operation  several  times  at  intervals  of  1-8 
hours. 

g  1126.  (B)  With  plaster.— This  is  for  the  sake  of  obtaining  a  cast  of  some  part  of  the 
ccelis.  It  is  best  done  while  the  brain  still  rests  in  the  calva  (g  1108).  See  deKription  of 
Fig.  110.  This  method  was  employed  by  us  before  Welcker's  method  of  injecting  toax  was 
known  to  us  (1  [abstrsct  in  Jour.  Anat  and  Phys.,  XIII,  288]). 

After  the  injection  the  brain  should  remain  wholly  undisturbed  for  at  least  half  an  hour. 
The  parts  about  the  F^,  i^fundtbiUi,  constituting  the  floor  of  the  diaccelia,  may  then  be 
gently  cat  away  with  scissors  so  as  not  to  break  the  cast.    It  is  probable  that  a  fracture 
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will  oocor  at  the  port»,  but  the  jMurts  maj  be  reunited  witii  glae  and  moosted  upon  fjm 
under  a. watch  glass  so  that  the  separated  parts  are  contiguous. 

g  1126.  Injection  of  the  Plexuees.^The  larger  arteries  of  the  brain  are  filled  whea 
the  cephalic  region  of  the  body  is  iigected  with  plaster  (§§  85^-867). 

For  the  special  study  of  the  jdezuses,  gelatin  or  Berlin  blue  may  be  ii^ected  haia  die 
aorta  as  follows  : — 

Expose  the  thoracic  vessels  as  directed  in  §  018,  and  note  their  positions  and  oouiee- 
tions  as  shown  in  Fig.  101, 102. 

Ligate  the  aoHa  nearits  base,  the  A.  mMama  rirUitra  near  the  aorKa,  and  the  il.  m^ 
davia  dextra  near  its  junction  with  the  A,  earoUdea,  Open  the  aorta  peiiphefad  of  dw 
place  of  origin  of  the  A.  avbelavia  sinistra,  expel  any  blood,  and  ii^ect  oephalad. 
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§  1127.    Abbreviations  of  thb  Gbkebal  Names. 


Ar. — Area, 
a— Coelia. 
dm. — Colunma. 
Cn. — Canalis. 
C5p. — Corpus. 
Or. — Cms. 
Ore. — Crista. 
Oe. — Commissura. 
Em. — Eminentia. 


F. — Fissura. 
Fm. — Foramen. 
Fn. — Funiculus. 
^.— Fossa. 
Inc. — ^Indsura. 
L. — Lobus. 
LI, — Lobulus. 
if. — Nervus. 
Pf.— Portio. 


Px.^FlexoB, 
B, — Beoesnii. 
Bg, — ^Begia 
i2a;.~Radix. 
iff.— SulcoB. 
Spt. — fleptoBL 
r.— Tuber. 
2V.— Tractua 
77.— Tela. 


§  1128.    List  of  Abbreviations  of  the  Special  Names. 

In  this  list  are  given  only  the  names  adopted  in  this  work  ;  the  synonyms  are  givoD  in 
the  descriptions  which  occur  later  in  the  alphabetical  order  of  the  names. 
Those  marked  az.  are  mesal  or  azygous  ;  the  rest  are  in  pairs. 


a. — Aula,  az. 

abn. — Albicans,  (Corpus). 

aW. — Alba,  (Substantia). 

apx. — Auliplexus. 

arb.  vt. — Arbor  vitce,  az. 

arch. — Arachnoidea. 

Ar.  er. — Area  cruralis,  az. 

Ar.  icr. — Area  intercruralis,  az. 

Ar.  el. — Area  eliiptica. 

Ar.  ov. — Area  ovalis. 

Ar.  ppn. — Area  postpontllis,  02. 

Ar.  prch. — Area  prsBchiasmatica,  as. 

Ar.  spt. — Area  septalis. 

ea. — Carina,  az. 

eb. — Cerebrum,  az. 

ebl. — Cerebellum,  az. 

ed.  8. — Cauda  (Corporis)  striatL 

eel.  m.— Cella  media. 

M.— Chiasma,  az, 

tin^'<^neteaL,  (Substantia). 


d. — Callosum,  (Corpus),  az. 

de. — Calcar.    Not  in  the  cat. 

dv. — Clava. 

dm.  d. — Columna  dorsalis  (myelonis). 

Clm.  /.—Columna  fomicis. 

dm.  I. — Clm.  lateralis  (myeloids). 

Clm.  V. — Clm.  ventralis  (myelonis). 

cmh. — Cimbia. 

cn. — Conarium,  az. 

Cn.  ce. — Canalis  centralis  (myelonis),  Of. 

cnt.  ov. — Centrum  ovale  (minus). 

Cr.  cb. — Crus  cerebri. 

Cr,  ol. — Cms  olfactorium. 

Crs.f. — Crista  fomicis.  az, 

Cs.f. — Commissura  fomicis,  az. 

Cs.  A.-r-Commissura  habenarum,  az 

ctx. — Cortex. 

d. — Dura  (mater). 
dc. — Diacoelia,  az. 
Dee.  pff. — ^Deeussatio  pyramidom. 
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dta  (f omids),  at. 

Mftplexos. 

lAtela^ot. 

.^EminentU  aoditoiia. 

Sndjma. 

SpkcDlia,  at. 
•E^eneepbtlon,  at. 

Fifltaia  anterior. 

-FlflBora  tnflftta. 

-FiflBora  oonfinit. 

•Fiasara  callooalia. 

— ^Flflanra  coronalli. 

.FiflBura  cradata. 

-FbBOia  diagonalia. 

-Hflsora  dorBllateralU  (myeloDit). 

a— Fiatura  doralmeBaUB  (myelonit). 


fimbrUa. 
-Flfltura  f alcialia. 
p. — Flaaara  hjpocamps. 
-Fifltora  intermedia. 
-FitBon  lateralis. 
— Fissnra  Innata. 
.— Fisanra  medilateralia. 
'. — Fistora  marginalia. 
— Fiasara  olfaetoria. 
— Plteura  poetica. 
r. — FiBBura  poetcrudata. 
ir.— FiseuTa  poatmarflflnalis. 
d. — Fissara  poetradicalis. 
A.^FiBSura  poBtrliinalia. 
rd. — FiBBura  pneradicalis. 
.— FiflBura  poBtBylviana. 
«— FisBura  rhinalia. 
'Fifaara  Sylviaoa. 
L—FiBBora  Bubfidcialit. 
. — FiBBura  splenialiB. 
.— FiflBara  BuperorbitaliB. 
L — FisBora  Bupereylviana. 
!.— FiBBora  ventrilateraliB  (myelofila). 
PHI.— FlBBnra  yentrimeaaliB  (myelooia)* 

oc 

Fornix,  at. 
-Floccnlna. 

ee, — Foramen  cecnin,  at. 
en. — ^Foramen  oonarii,  a*, 
ittf, — Foramen  infondibuli,  Oi. 
I. — Fimbria. 


/Kf.— FaKlola. 
^.— Genu,  at. 

A.— Habena. 
A«m.'Hemitph»ra. 
Amp.— Hypocampa. 
AMjpt.— Hemiaeptnm  (cerebri). 
A|»A.— HjpophjBiB,  (M. 

/we  Amp.— Indanra  hypooamp*. 

ji^._Inftindibalnm,  M, 

tiMp.— Interopticoa.    Not  In  the  cat 

MU.— Insula. 

a.— Iter,  at. 

L.  f .— Lobus  lateralis  (cerebelli). 

L.  of.— LoboB  olfactorius. 

l^^  (mp, — LoboB  temporalis. 

LL  ap.— LoboluB  appendicularla  (cerebelll). 

U.  Amp.— Lobulus  bypocamp®. 

Im.  al&.— limes  alba. 

im. «!».— Umes  dnerca. 

Iq,  e. — Liquor  coelianmL 

ily.— Lyra,  at. 

mcf.— MedieodunisBura,  at, 

mett.— Medicomu. 

mpd  — MedipedunculuB,  oc 

fMC. — MeeocGDlia,  ax, 
maen. — MesenceplialoD,  of. 
mte.— Metacoelia.  at. 
ffiUn. — Metenoephalon,  at. 
mtpx, — MetaploxuB. 
m^.— Metatela,  (U, 
my. — Myelon,  az. 

N.  oM.— NcrvuB  abducens  (vi). 

N,  a<5.— NorvuB  acceafloriuB  (xi). 

j^.  ati.— Nervua  auditoriuB  (vili). 

jy;/— Nervufl  fadaliB  (vil). 

N.  ppA.— NervuB  gloeaopbaryngeus  (ix). 

jf,  A^.— Nervus  hypoflrlosBUs  (xii). 

N,  (xw.— NervuB  oculomotorius  (ili). 

j^.  (?;.— NervuB  olfactoriuB  (i). 

jf,  op.— Nervus  opticus  (ii). 

j^,  fr.— Nervus  trochlearis  (iv). 

j^,  fty.— NenniB  trigeminus  (v). 

N.  c— Nervus  vagus  (x). 

06. — Obex. 

alt. — Oliva. 

cp.— Opticus,  (LobuB). 
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p.— Porta. 

pi. — Pia  (mater). 

pea, — Postcommissara,  oe. 

peu. — PoBtcomu.    Not  in  the  cat. 

pgn. — Poetgeniculatam,  (Corpus). 

po,  dt — Pero  (olfactorius). 

pop. — Po8U)pticiis,  (Lobos). 

pn. — Pons  (Varolii),  az. 

ppd. — Postpedunculos. 

ppf. — Postperforaius,  (Locus),  ae, 

ppx. — Portiplexus. 

pre, — Proocelia. 

pres. — Prsecommissura,  az, 

preu. — PrsBcomu. 

pren. — Prosencephalon,  az, 

prgn. — PrsBgenicalatum. 

prpd. — Praepeduncnlus. 

prpf. — Prseperforatus,  (Locus). 

prpx. — Proplexus. 

ps,  ol.—Pes  (olfactorius). 

Pt.  d. — Portio  depressa  (pneperforati). 

Pt.  den, — Portio  diencephalica  (cruris  cer- 
ebri). 

Pt,  msen. — Portio  mesencephalica  (cruris 
cerebri). 

Pt.  p. — Portio  prominens  (praeperforati). 

py. — Pyramis. 

psc.  — Pseudoccelia,  az, 

q — Quadrans. 

r  — Rima. 

R.  a, — Recessus  aulae,  az, 

R.  op. — Recessus  opticus. 


B.  prpn.  —Recessus  praDpontlUs,  a. 

Bg.  a. — Regio  aulica»  as. 

rhe. — Rhi  nocoelia. 

rken, — Rhinencephalon,  as. 

rm, — Rostrum,  az. 

rp. — Ripa. 

rgt. — Restiforme,  (Corpus). 

Bx.  in. — Radix  intermedia. 

Rx,  ;.— Radix  hiteralis. 

Bx.  nit. — Radix  motoria. 

Rx,  ms. — Radix  mesalis. 

Rx.  9n. — Radix  sensoria. 

§. — Striatum,  (Corpus). 

81.  h. — Sulcus  habeniD. 

81.  ie.  I. — Sulcus  intercmralis  Istertlia 

8.  ic.  ms. — Sulcus  intercmralis  me8ilii,< 

S,  li. — Sulcus  limitans. 

81.  trd. — Sulcus  triradiatus,  az. 

sp. — Splenium,  az, 

8pt,  lu. — Septum  Incidum  (cerebri),  n. 

stT.  Ing. — Stria  longitudinalis  (callosi). 

t. — Terma,  az. 

Tbcl,  i^o^.— Tuberculum  RolandiL 

T.  cin. — Tuber  clnereum,  az, 

th. — Thalamus. 

TV.  op. — Tract  us  opticus. 

TV.  prh. — Tractus  postrhinalis. 

TV.  rh. — Tractus  rhinalis. 

tz. — Trapezium. 

c^. — Velum  (interpoeitum),  az. 
vm. — Vermis,  az. 
w.— Valvula,  az. 


%  1129.  Most  of  the  above  names  are  those  in  common  use,  with  the  omismon  of  gnper- 
fluous  elements  like  corpus,  and  the  genitives  of  the  names  of  more  comprehensive  parts. 
Most  of  the  apparently  new  names  will  be  found  to  be  old  acquaintances  under  such  thin 
disguises  as  translation,  transposition,  abridgement,  and  the  substitution  of  prefixes  for 
qualifying  words.  In  a  few  cases  the  old  names  are  wholly  discarded  for  briefer  new 
ones  (e.  g.,  cimbia  for  TVaetus  transversus  pedunculi).  Most  of  the  new  names,  however, 
refer  to  parts  apparently  unobserved  hitherto  (e.  g.,  crista,  ea.rina,  detta),  or  to  parts  which 
— although  probably  observed — seem  not  to  have  been  regarded  as  needing  a  special 
designation  (e.  g..  avla,  quadrans,  pero). 

For  the  names  of  the  segments,  coelise,  telae  and  plexuses,  see  §  1063. 

So  much  of  each  name  as  immediately  follows  the  abbreviation  is  regarded  as  a  suffi- 
cient designation  of  the  part  under  ordinary  circumstances ;  sometimes  it  may  be  necesBSij 
to  add  the  words  in  parenthesis. 

llie  names  are  tabulated  according  to  segments  in  §  1138. 
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THE  ENCEPHALIC  SEGMENTS  IN  THE  CAT. 

§  1130.  The  lecognitioQ  of  the  seyetal  s^ments  is  lees  easy  than 
with  the  frog  in  some  respects  on  account  of  certain  features  of  the 
mammalian  encephalon. 

§  1131.  Differences  between  the  Brains  of  the  Cat  and  the 
Frog. — In  a  general  way  these  have  been  indicated  already  (§§  1056, 
1066) ;  they  may  be  more  deiinitely  stated  as  follows : — 

(1)  In  the  cat  the  ccellse  are  irregular  in  form  and  relatively 
reduced  in  extent  (Pig.  118 ;  PL  II,  Pig.  4). 

(2)  The  parietes  are  relatively  thicker,  and  more  diflferentiated 
as  to  both  contour  and  structure  (Pig.  113 ;  PI.  II,  Pig.  4;  PI.  Ill, 
Fig.  13). 

(3)  With  several  segments  the  dorsal  portion  (roof)  is  much 
more  extensive  than  the  ventral  (floor),  (Pig.  117 ;  PI.  II,  Pig.  4). 

(4)  The  longitudinal  axis  of  the  entire  brain  presents  a  decided 
flexure^  the  convexity  of  which  is  dorsal  and  coincides  in  position 
nearly  with  the  mesencephalon  (Pig.  88). 

(6)  The  dorsal  portions  of  two  segments  (epencephalon  and  pros- 
encephalon) are  so  greatly  enlarged  as  to  cover  all  the  others  except- 
ing parts  of  the  metencephalon  and  rhinencephalon,  the  extremes 
of  the  series  (Pig.  88,  104,  117 ;  PL  I,  Pig.  1,  2). 

(6)  In  addition  to  the  Amphibian  commiMorea  (chioMma,  po^commismra,  praeommM- 
9urd),  there  are  in  the  cat's  brain  more  or  leaa  distinct  fibrous  fasciculi  constituting  other 
commiasuree — longitudinal  (Crura  cerebri,  Pi.  II,  Fig.  8.  PI.  Ill,  Fig.  11 ;  Crura  olfactoria, 
PL  II,  Fig.  3, 4 ;  postpeduncnli,  prspedunculi) ;  transterte  (pons,  Fig.  1 17 ;  PI.  II.  Fig.  8, 
pn. ;  decnsaatio  pyramidum,  medipedunculi,  Commissura  fornicts,  PI.  IV,  Fig.  14,  cs.f.) ; 
and  obUque  (fornix,  PI.  IV,  F\g.  14,/.). 

(7)  Between  the  apposed  surfaces  of  the  thalami  is  established  a  connection,  the  medi- 
commissura  (Fig.  132;  PI.  IL  Fig.  4,  tnc9.),  which  occupies  a  large  portion  of  the  diacoclia. 

(S)  The  apposed  surfaces  of  the  hemispheres  are  connected  along  a  slightlj  curved  lino 
bj  a  thick  band  of  fibers,  the  caUosnm  (Fig.  104, 115  ;  PI.  Ill,  Fig.  13,  PI.  IV,  Fig.  15.  cL), 
the  largest  and  presumablj  the  most  important  of  the  commissures. 

(9)  The  dorsal  aspect  of  the  mesencephalon  presents  a  transverse  furrow,  distinguish- 
ing a  cephalic  pair  of  lobea,  the  optici  proper,  from  a  caudal  pair,  the  postoptici  (Fig. 
114 ;  PL  III,  Fig.  7) ;  hence  the  bigeminum  of  the  frog  becomes  the  quadrigeminum  of 
the  cat. 

(10)  The  lateral  aspect  of  the  diencephalon  presents  at  least  two  elevations,  postgenic- 
nlatnm  and  prss^eniculatom  (PI.  Ill,  Fig.  7,  9,  />f/n.,  prgn.). 

(11)  Of  the  diacoBlian  roof,  the  membranous  part  (diaUla,  PI.  HI,  Fig.  10)  is  relatively 
more  extensve,  while  the  nervous  part  (postcommissura,  PI.  II,  Fig.  4,  pes.)  is  corre- 
spondingly diminished ;  ooncomitantly  the  eonarium  U  attached  near  the  caudal  end  of 
th9  diencei^ialon  and  la  reiroverted  so  as  to  rest  upon  the  mesencephalon. 


AlfATOMICAI.    TECRSOLOOT. 


(13)  Blaeli  latural  h&lf  of  the  rlilnenceplulon  conwatB  of  a  Lobna  olf«ctorias  coonea 
with  Ihu  vroBeDce|)hali>a  by  a  ilietinet  Cms  olfoctorium  (PI.  II,  Pig.  3,  4,  CV.  al.). 

(13)  Each  pcuccelik  mn;  be  sabdivided,  aomewhat  vaguol;,  into  u  central  cetla  ni 
(PI.  IV,  Fig.  15,  (li.  m.),  and  tivo  curved  prolongation?,  the  preecornu  (PI.  11,  Kg,  ] 
PI.  IV,  Fig.  16.  lfl,preu.),  utid  the  medicomu  (PI.  IV,  Fig.  15,  17,  18.  mfiA 

(14)  Into  each  corau  projectB  a  decided  eniiuence.  That  of  tho  prscomu  if 
turn  IPI,  IV.  Fig.  IB,  16, ».),  a  Ihickening  of  tho  parietea.  That  of  the  medldjrno  ia  i 
hjpocampa.  (PI.  IV,  Fig.  15,  lit.  hmp.),  wUcb  is  chiefly  aa  involution  or  folding  of  || 
parities  (Fig.  121). 

(15)  In  addition  to  the  atrophittd  portions  of  tho  ctclian  parietea  noted  in  the  frog,.! 
proper  nervoita  suliBianoe  ot  the  hemisphere  is  abr)gBted  along  a  line  from  the  port 
near  the  tip  of  the  medicornu,  coDfltituting  the  rima  or  "  fiBeure  of  Bichat"  (Fig.  121 ; 
IV,  Fig.  14.  17.  B  ]-    Along  this  line  enters  the  larger  portion  of  the  proplei 

(IG)  As  in  Mcnobianchus.  there  arc  metaplexus,  diapiexus  and  proplezus,  the  latter 
two  being  conlinnous  tbroogb  the  intermediation  of  tho  auliplexus  and  portiplezus. 

(17)  The  surface  of  the  cerebellum  is  convoluted,  presenting  numerous  ttiu  folds 
(lamiiui)  with  intervening  Bpsurea  (Fig.  104.  117  ;  Pi.  I,  Fig.  1. 3). 

(18)  The  surface  of  the  humisiiherog  is  uleu  conviiluWd,  presenting  a  limited  number  of 
SsaurcB  arranged  aecording  to  a  somewhat  deGnlte  patttrrn  (Fig.  1S^4, 125  :  PI.  I.  Fig.  1,  2i. 
Most  of  the  fiBBures  involve  only  a  certain  depth  of  the  mass,  but  the  F.  hypocampa,  "  hlp- 
pocampal  fi?8uro,"  representB  an  involution  of  the  entire  thickness  of  the  parietea  (Fkh 
lai,  !25 ;  PI.  IV,  Fig.  15,  17,  F.  hmp.). 

(19)  With  the  ccrobcUuin  and  hemisphereB.  most  of  the  einerca  is  loc&tod  near  (N 
the  surface,  cmstituiiug  a  cortex  (PI.  II,  Fig.  4,  PI.  IV,  Fig.  14,  IB).    The  e 
oortei  ia  of  course  increased  by  the  couvoiutiona. 

Fig.  113. — Vfintr*!  exposure  of  the  c 
pioparation  No.  458,  Museutu  of  Cornell  I 
viTBiiy.    Compare  with  Fig.  110. 

Objects. — To  show  (A)  the  general  si 
of  tho  cffiltas ;  (B)  tho  relationa  of  the  porti 
the  aula  and  proco^lix :  (C)  the  tbickneea  of  H 
parietea  and  concomitant  reduction  of  the  coelis; 
(D)  the  nnduistions  of  the  c<x!ian  roofs. 

Preparation,— Fmm  the  ventral  aspect  of  a 
well  hardened  hmin  successive  slicea  were  re- 
moved with  the  large  scalpel  until  the  jiort/r  and 
CanalU  eentralU  were  exposed.  With  the  Cbar- 
rii^rescalpel  there  were  excavated  si 
much  of  tho  vbHous  segmenis  aa  to  i-ipuse  d 
cniire  series  of  ciEliie,  excepting  the  rliitu 
the  rhinencephalon  having  l)een  removed. 

On  the  right  (left  of  the  figure)  the  converilj 

of  the  itriahim  was  cut  off.    On  the  other  mde 

enough  more  of  the  hcmisphero  and  thalanua 

was  removed  to  expose  the  proplexos  and  tt(U| 

throw  the  prtecomu  into  direct  communication  with  the  medicomn. 

Explanation.— Most  of  the  oaineB  are  written  in  full,  and  the  parte  mentioned-.^ 
deacribcU  elsewhere, 

C"-  ce. — Canalis  centralis  royelonis. 


DORSAL    ASPECT   OF   THE   XX8BKCSPIIALo:f. 

Dhn.,  epen.,  me*en.,  mften,  are  alibreviatiuns  of  dieacepbolou,  etc. 
preparation  as  U  nut  includtid  tburein  belongs  to  tliu  proBencephaloa. 

P^n.— PoBtgenicuIatum.     TA.— Thalamus. 

The  Bides  of  all  the  cisliffi  aru  buvuleil  oB  bo  aa  to  espoae  their  roofs  more  dearlj.  The 
widest  portion  is  the  metacalia,  wiiose  proiier  rool  (metatela)  is  bo  thin  that  the  laminae 
of  the  overhanging  cerebolluni  show  through  it. 

The  epictxlia  presents  two  very  different  portions — a  caudal,  which  is  short  hut  wide 
and  Ugh,  reacliing  op  into  the  cerebellum  iPi.  II.  Fig.  4).  and  a.  rephalic,  iongor  but  nar- 
rower and  lower,  oicepling  at  its  cephalic  end,  wbero  its  nxif,  the  valvula,  rises  ta  join 
the  posioptici. 

The  succeeding  conlractod  portion  represents  the  mesoccelia ;  the  next  mesal  caritj 
is  the  diacoelia,  the  roof  of  which  presents  the  two  parallel  dj&plexuses,  diverging  in  the 
siula  to  connect  through  the  ports  with  tliu  proplexuses. 

On  the  right  (lefi  of  the  Sgurel  the  cren^ntic  linu  representing  the  transcctioii  of  the 
medlcorau  should  reocli  the  end  of  the  line  indicating  the  boundary  between  the  hemi- 
sphere and  the  poetgenicuJnliim  :  see  Fig.  121. 

Thp  Ditmbranea  and  thu  relative  areas  of  aJba  and  ci 

Fig.  114.— Dorsal  aspect  of  the  mesencephalon, 
wpoaed  by  tho  sepornljon  of  tliB  cerebeUum  and 
hcmispbetes ;  from  Prep.  No.  800,  M.  C.  U. 

Objects.— To  eipose  (A)  the  dorsal  aspect  of  the 
mesencephalon,  tho  cephalic  aspect  of  the  cerebel- 
lum and  the  caudal  aspect  of  the  hemispheres  ;  (B) 
the  origin  of  the  NN.  trochleares  fniui  the  ct![>lialic 
pan  of  the  TalvuU  (rr } ;  (C I  the  caudal  position  and 
retioveraion  of  the  conariuni. 

Preparation.— The  fresh  brain  was  carefully  held 
and  the  caudnl  portions  of  the  hemispheres  gently 
pushed  ceplialad,  the  attachments  to  the  mesencepha- 
lon being  divided  with  the  tracer,  until  the  conariuin 
was  exposed :  then  the  cerebellum  was  in  like  man- 
ner lilted  caudsd,  care  being  had  not  to  tear  the 
delicato  valvuTa. 

By  the  aluvo  operations  the  natural  encephalic 
Seiure  was  so  etoggeraied  as  to  bring  the  ventral 
aspects  of  the  crura  olfactoria  and  the  metencephalon 
into  contact.     The  brain  was  secured  in  this  condition 

npna  n  bed  of  wet  cotton  by  pushing  cotton  against  it,  and  covered  with  QJI  per  cent. 
alcohol. 

Explanation.— The  naroeB  are  written  in  full,  eTcopting  w.  for  valvula.  The  furrow 
between  the  optici  is  not  sufficiently  distinct,  and  tlie  word  p/atoptvri  obucures  the  fact 
that  the  elevations  so  named  are  separated  by  n  somewhat  wide  and  flat  valley  rather  than 
by  a  narrow  depression,. 

In  thi>  preparation,  tbe  inrundibullform  mesocceliao  orifice  is  risible  through  the  tr 
parent  Talvuia.     Compare  PI.  III.  Fig,  7. 

Kg.  115. — The  callosuni  niter  removal  of  the  dorsal  portions  of  the  cerebellum  and 
hemispheres ;  (roni  Prep.  No,  640,  M.  C.  U. 

Objects. — To  show  (Aj  the  fact  of  the  connection  of  the  bemispheTes  by  the  callosum ; 
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ExplaJaation. — The  name  la  nrilteii  Irofrthwiir  ol 
tbe  calloBniD  :  perbape  tlie  line  at  vacli  sidr  rppnawi 
a  atria  iongUtidiRatit.  The  cim'atuiv  vt^ninul  il  Ik 
genu  ud  splenium  la  better  sbown  in  section  (Ftp 
US:  PL  11,  Fig.  14).  'Vhf:  postoptici  do  nnl  «|iptK 
dietinctly,  and  no  attempt  was  made  lu  mrilnie  ik 
areas  of  cerebral  alba  and  cinerca,  or  uf  tbe  pes,  pen 
Irio.  ll.i  — I'l'  .   Il     I    OF      or  ccelia  in  llie  rhmenceplialon. 

g  1133.    PrelimiDary  Ezaminatioa  Of  tbe  Bun 

TirtL    ItEiiOTAi.     OK    THE      Eacephali.— Aa   Been   in   Fig.    lie.   119.  .nd  PI   II, 

nsMlSPHEBEB ;   x  1.  Y\g.  8,  tliu  base  of  Ibe  brain  pteeenM  numtruiu  \va 

diBtingnisbed   bj   tlioir  elevation,   their    Kabdivisinii, 

tbdr  color  or  the  dins-tion  of  their  fibers.     Incladiog  tbe  twelve  cranial  nerves,  kbovi 

fiflj  diterent  parts,  more  or  leas  comprelienBivo,  arc  named  ui>on  Fig,  116. 

Tlie  crania]  neivcB  are  treated  of  iu  tbe  neit  chapler.  Of  the  remaining  paili.llu' 
beginner  ia  adviiied  to  stud;  Erst  on!;  those  which  hute  been  uheerred  in  tbe  AmpblbitD 
brain,  or  which  serve  either  as  topographical  landmarks  or  as  aids  in  recogni^ng  thi^  limiti 
of  the  encephalic  Begments.  Ijiter,  it  wUl  be  dewrable  to  identify  each  fenlntt  by  tbeul 
of  the  figures  (Fig.  118  -,  Pi.  II,  Fig.  3  :  PL  III,  Fig.  in  and  the  delailed  de8CTiption& 
Fig.  116. — Diagrani  of  the  base  of  the  brain,  including  the  nerve  roots. 
Explanation. — The  names  are  wiitlen  in  full.  As  suggested  above,  the  Ibllowiif 
parts  are  to  lie  noted  first : — 

Mjelon,  expanding  into  the  metencephalon. 
Cerebellum,  preaily  enlarged  ond  convoluted. 
Hemisphxrx,  still  mnrc  enlarged  and  likewise  couvoluted. 
Lobi  olfactorii.  elongated  and  in  apposition,  but  uut  orKanically  onited. 
Chiasma,  Tuber  ciuereum,  infundibulum,  hypophysis.  Crura  cerebri  (one  of  "lilii 
is  designated  on  Fig.  116  by  the  word  aiu)  and  pons. 

Of  tbe  parts  jnst  named,  all  but  the  last  have  been  noted  upon  the  mesal  aspect  of  tl« 
Amphibian  brain,  and  are  mentioned  in  the  Table  (g  1009). 

The  pons  is  a  wide  and  tbich  band  of  transveise  fibers  connecting  tbe  lateral  lutesrf 
the  cerebellntn  acroM  the  ventrimeson.  It  is  lihewise  a  prominent  landmark,  senliig, 
with  the  ehiatma,  to  divide  the  entire  basis  encepbali  conveniently  Into  thnse  f^m^ 
regions — caridai,  Area  postpoDtilis  ;  eephalk.  Area  prwchiasmatiu ;  and  ift(<) 
AreacmraUs. 


MXAJOXATTOX   OF   TUM   BASIS    KSCSFBALI. 


no.  lie — DttaxAM  or  the  Babii  B^cethali 


It  !•  to  be  iili^  111  that,  M)twlihM>iiding  the  prepoDdrnnce  of  the  cerebellum  and  the 
■BlqAan^  all  tha  mttftaHe  aignaato  appear  spec  the  *enUal  aipect,  inaflt  dittiaciXy 
t  md  MW  «be  aiiM  Qa  tfea  Wt  (right  of  the  V<u*>  ^^  Mmn  of  the  pnaeneephaloB 
te  mtttoi  akag  tta  axpaadod  doiaal  peiUcM,  bat   ttpen  the  naitrtniBaop   tt  mib;  be 


i4A  ANATOMICAL   TSCBJSrOLO0T. 

regarded  as  extending  only  from  the  middle  of  ih^  chiasma  to  the  diamond-abtped  ant 
juBt  caudad  of  the  rbinencephallc  Radices  mesales. 

The  extent  of  the  metencephalon  coincides  nearly  with  that  of  the  pjnunis. 

g  1188.  Hemisection  of  the  Brain^ — The  encephalic  segments  are  more  easily  reoo^. 
nized  and  examined  upon  a  hemiencephalon  than  upon  the  entire  organ  because  (1)  til  thie 
segments  and  most  of  the  coelis  are  then  exposed  ;  (2)  the  parts  can  be  more  readily  bent 
upon  each  other  or  dissected  apart 

Tngtruments  and  Materials. — A  brain,  symmetrical  and  well4uirdened  ;  distorted  iped- 
mens  may  senre  for  dissections,  bat  for  the  hemisection  select  the  most  perfect.  Btioror 
large  scalpel,  with  very  keen,  smooth  edge  ;  if  the  scalpel  is  used,  it  should  be  espedtny 
sharp  at  the  heel,  which  is  usually  neglected.  A  small  dish  or  vial  of  alcohol,  in  whidi 
the  kDife  may  be  dipped.  A  piece  of  sheet  cork,  or  of  soft  wood  free  from  knots,  at  Imt 
6x4  cm. ,  and  preferably  16  x  8.  Remove  from  the  brain  any  pins  which  may  ero«  the 
meson. 

§  1134.  Di)on  a  preparation  or  figure  (Fig.  116,  116 ;  PI.  II, 
Pig.  4),  note  the  position  of  the  mllosum  and  the  angle  which  it 
forms  with  the  dorsal  and  ventral  surfaces  of  the  brain. 

Place  the  brain  upon  its  basis,  with  its  long  axis  coincident  with 
the  length  of  the  cork  or  the  grain  of  the  wood,  and  the  cephalic 
end  of  the  brain  to  the  left. 

Dip  the  scalpel  in  alcohol,  and  grasp  it  bow-fashion.  Introduce 
the  tip  of  the  blade  between  the  hemispheres  at  their  highest  part 
and  gently  push  it  ventro-cephalad  until  the  point  reaches  the  cork 
a  little  in  advance  of  the  Lobi  olfactoriiy  and  the  back  of  the  blade— 
if  a  scalpel  is  used — is  about  on  a  level  with  the  dorsal  margins  of 
the  hemispheres.  The  blade  then  forms  an  angle  of  about  30 
degrees  with  the  cork,  and  its  heel  is  a  little  cephalad  of  the  cere- 
bellum. 

Grasp  the  brain  gently  but  firmly  as  follows: — ^The  pollex 
should  be  on  the  left,  against  the  lateral  surface  of  the  cerebellum 
and  the  caudal  part,  of  the  hemisphere ;  on  the  right  the  tips  of  the 
index,  medius  and  annularis  press  respectively  upon  the  lateral 
aspect  of  the  cerebellum  and  the  temporal  and  frontal  regions  of  the 
hemispheres.  The  minimus  may  be  raised  out  of  the  way.  The 
pressure  upon  the  two  sides  of  the  brain  must  be  eqiuil  and  2in  if  am. 

Draw  the  scalpel  slowly  caudad,  keeping  the  convexity  near  the 
tip  constantly  upon  the  cork,  and  the  entire  instrument  at  the  same 
angle  until  it  emerges  through  the  cerebellum  and  the  medulla. 

At  the  beginning  of  the  hemisection,  the  edge  of  the  scalpel 
was  firmly  held  by  the  closely  approximated  hemispheres,  and 
its  edge  rested  on  the  callosum,  so  that  the  latter  was  probably 
divided  accurately  on  the  meson.    But  a  very  slight  initial  deflec- 


tion  may  have  "brought  the  blade  out  1-2  mm.  laterad  of  the  ventri- 
meson. 

Ascertain  the  extent  of  the  departure  by  apposing  the  two  halves 
of  the  brain  and  noting  the  position  of  the  cut  with  respect  to  the 
ventrimeson.  If  the  cut  and  the  meson  coincide,  the  surfaces  of  tlie 
two  sides  of  the  brain  will  be  practically  identical ;  but  according 
to  the  degree  of  the  separation  there  will  be  found  a  difference 
which  is  Bometimea  so  great  as  to  be  puzzling  to  the  beginner, 
especially  since  in  these  cases  neither  surface  resembles  that  shown 
in  the  figure. 

After  becoming  somewhat  familiar  with  the  organ,  it  may  be 
well  to  make  purposely  a  hemisection  about  1  mm.  laterad  of  the 
meson,  so  that  the  commissures  and  other  mesal  structures  may  be 
dissected  out  in  relief ;  but  at  the  outset  it  ia  better  to  secure  a 
view  of  the  mesal  surface  itself. 

Select  that  half  of  the  brain  to  which  part  of  the  other  half  is 
attached,  and  hold  it  with  the  meson  up  and  the  base  toward  you  ; 
grasp  the  large  scalpel  bow-fashion,  and  apply  the  heel  at  the  ven- 
trimeson, upon  the  chiasnm  if  it  be  the  right  half,  or  at  the  ventri- 
meaal  ("anterior  median")  fissure  of  the  metencephalon  if  the  left; 
cut  away  from  you  with  a  long  8tea<ly  sweep,  taking  care  not  to  cut 
upon  the  other  side  of  the  meson.  Certain  parts  of  the  surface  may 
require  subsequent  special  treatment  in  order  that  the  eorfaces  may 
be  fairly  exposed. 

§  1135.  Aside  from  detailed  comparison  of  the  surface  with  the 
figures,  the  best  test  of  the  mesal  surface  is  the  exposure  of  the 
series  of  mesal  ccellEe,  extending,  as  in  the  Amphibian  brain  (Fig. 
Ill),  in  uninterrupted  continuity  from  the  veutro-caudal  angle  of 
the  cerebellum  to  a  point  dorsad  of  the  chiaama.  Just  ventrad  of 
the  cerebellum  the  lateral  extent  of  the  cavity,  epiccelia,  is  con- 
siderable, but  at  other  points  it  is  no  more  Uian  1-2  mm.,  so  as  to 
appear  on  the  mesal  surface  like  a  sliallow  dejjression.  The  most 
obscure  portion  of  the  cavity  ia  the  cephalic  part  of  the  epiccelia, 
where  the  lateral  extent  is  considerable.  wliUe  its  vertical  diameter 
is  very  slight,  and  the  roof,  valvula,  ia  quite  thin. 

Fig'  117' — M^bkI  aspect  of  tlic  lelt  hemlencephftloii :  »,  dUgnm  enlacged  from  Ft.  II, 
Fig.  4. 

Explanation.— Upon  this  diagram  aro  nuned  dmtI;  all  tbe  pvtH  aod  iurlacea  which 
are  expomd  b.r  a  meul  hemisection. 

To  avoid  tnrnrng  the  volume  in  referring  to  it,  the  figure  has  been  divided.     Unfor- 
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tuoatel]',  It  Is  reTermd  m  compaTed  with  Elg.  Ill  ftnd  PI.  U,  Fig.  4.  Tlw  cephtlk  put 
of  the  wUvitla  Is  reproaented  mach  too  thick. 

§  1136.  Preliminary  Inspection  of  the  Mes*! 
Aspect.  —  Before  entering  into  details,  the  student 
should  compare  the  mesal  seriea  of  ccelie  In  Yig.  116 
with  the  same  in  Fig.  lit,  and  raeogulie  the  following 
parts  of  their  parietes  b;  name,  even  although  their 
^)pear»DcemBj  he  quite  nnlike:  cerelwlliun,  Talvula, 
Opticus,  conarinin,  poitcororoissura,  przcomtnis- 
lura,  cbiMma,  Tuber  cioereum. 

The  lateral  ccelin,  proealia  and  rMiuivtiia,  do  not 
appear,  and  the  porta  Itself  is  not  vldble.  bat  its  posi- 
tion coincides  nearly  with  that  of  the  little  eminence 
called  crista,  just  cephalad  of  the  medicommissure. 

%  118T.  Stirfaet*  acposed  ty  BanUeetion  of  the 
Brain. —Foot  different  Icinds  of  surftce  appear  upon 
the  mesal  aspect  of  the  hemleDcephalon,  and  they 
should  be  recognized  and  distinguished  before  the 
details  are  examined : — 

(1)  Dorsad  ot  the  callosiim  the  hemisphere  is  not-      _    ._ . 
ttral  oifrte  and  covered  by  pia.  ^tUti 

(2)  The  several  ctellte  are  lined  by  endyma,  which  ^t'-^V,^'''" 
likewise  form  a  natural  Bur&ce. 

(8)  The  commissures  and  other  parts  which  extend 
across  the  meson  have  been  divided  and  the  resalting 

surfaces  are  cut  or  artiRciai.  With  Iho  callosum,  prtecommissura  and  posicommiwiui. 
cMsama,  enlal  portion  of  cerebellum,  etc.,  tlie  parts  are  white  in  color  and  fibmiu  Iti 
texture  (atba),  but  the  medicommlBSure.  terma.  eclnl  layer  of  ceretMllnm,  etc,  are  cdla- 
lar  anS  formed  by  eiiierea. 

(4)  Cando-veotmd  of  the  cephalic  part  of  tbe  callosum  is  a  triangalar  area  wliich  U 
naturally  attached  by  connective  tissue  to  the  correepondiog  snrfsre  of  the  other  hemtn- 
cephalun.  Tliia  is  the  Area  teptaiU.  In  man  the  surfaces  are  free,  forming  (he  1»ict«I 
boundaries  of  the  pteudo-calia. 

g  1138.  Segmental  Arrangement  of  the  Names  of  the  Principal  Parts  of  tJK 
Cat's  Brain. — The  Table  upon  pages  48  and  4S  is  intended  to  enable  the  student  to  i«m 
more  readiiT  the  large  number  of  names  according  lo  their  respective  aegmcnls.  mil  to 
see  at  a  glance  the  relations  which  the  parts  bear  to  each  other. 

In  each  case,  excepting  perhaps  the  caudal  portion  of  the  prosencephalon,  the  part  firri 
mentioned  cnnstitutee  the  principal  mass  of  the  segment. 

Tbe  indenting  of  a  name  signifies  that  the  part  Is  a  saikliviBion  of  the  part  nrnwi 
aiwvc;  for  example,  the  tirialum  is  a  division  ot  the  hemisphere,  and  itself  incladee  iit 

In  most  cases  the  apposition  of  names  in  difiereot  columns  sigoifiea  that  the  parts  m 
In  some  way  correlated  i  t.  g.,  under  epencephalon,  tbe  arbor  tita  is  a  surface  exposed  npn 
hemlsection  of  the  cerebellum,  and  the  pons  is  the  great  cerebellar  commissure.  WbsR 
the  parts  are  not  correlated,  the  vertical  line  betweun  the  columns  is  reinforced  by  aihon 
vertical  line  ;  e.  g..  between  carina  and  ripa. 

Id  the  column  headed  mpftfida  are  also  Included  the  names  of  elevations,  depr«aiI<M 
recesses,  suld,  and  even  cavities. 
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TABULAR  ARRANGEMENT  OF  THE  PARTS  OP  THE  CAT'S  BRAIN. 

This  Table  differs  from  that  upon  page  409  mainly  in  that  the  names  of  the  encephalic 
segments,  and  of  the  coelise,  te1»  and  plexuses  thereof,  are  placed  together  above  the 
names  of  the  particular  parts,  sur&ces  and  commissures.  The  synonyms  of  the  names  are 
given  in  §  1180  et  ieq, 

RHINENCEPHALON. 
Rhinoccelia. 


Fartea. 

Saperflcies. 

Lobus  olfactorius. 

Pero  (olfactorius). 

Pes  ^olfactorius). 
Cms  olfactorium. 

Radix  mesalis. 

• 

Radix  intermedia. 

(not  in  cat  ?) 

Radix  lateralis. 

Limes  alba. 
Limes  cinerea. 

PROSENCEPHALON  (CephaUc  Portion,  Paired). 
Pbocxelia  —  Proplbxus. 


Partes. 

Saperflcies,  etc. 

CommiBsaTB. 

Hemisphzra. 

Centrum  ovale. 

Callosnm,  a«. 

Centrum  ovale  majus,  ac. 

Splenium,  oe. 
G«nu,  Of. 
Rostrum,  as. 

Septum,  M. 

Area  septalis. 
Pseudo-ccelia  (not  in  cat). 

Striatum. 

Praecomu. 

Praecommissura,  oc 

Cauda  striati. 

A 

Insula. 

Hypocampa. 
Lobulus  hypocampae. 

Medicomu. 

Fornix,   )  , 
Fimbria.  ]  ^ 

Fasciola. 

Calcar  (not  in  cat). 

Postcornu  (not  in  cat). 
Lyra,  az. 

1 

• 

PrKperforatus. 
Portio  depressa. 
Portio  prominens. 

Gyri  cerebrales. 

Fissurae  cerebrales. 

• 

PROSENCEPHALON  (Caudal  Portion,  Unpaired). 
Aula,  Porta,  Proccelia— Aulatbla — Auliplkxus,  Portiplexub,  Proflexus. 


Partes. 

Superficies,  etc. 

Commlspnne. 

Terma,  m. 

• 

Fornix,  oa  (See  g  1467.) 

Columna  fomicis. 

Committura  fomicis,  aa 

Carina,  at. 

1 

Ripa. 

- 

Crista,  Of. 

• 

Delta,  (u. 
Aula,  az. 

. 

Recessus  aulas,  <u. 

Recessus  opticus. 

Fimbria. 

Rima. 

I  . .       .  1  -  .. » » 

TmauL. 

Sulcus  limitans. 
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DIENCEPHALON. 

DiACtELIA   —   DIATKLA   —   DiAPLEXKS. 


FirtH. 

-nuUmiiB. 

Pulvinar  (not  in  cat). 

PnegenicDlBtum. 

Tractus  opticus. 

Cbiasma,  (u. 

PostffcntciiUtum. 

Cnts  cerebri  (portio  dien-  1 

Quadrans. 

InfuDdibulum,  at. 

Foramen  infuudibuli,  m. 

Hypophyiis,  at. 

Sulcus  tri  radial  us,  'it. 
Postperforatus.  at. 

MESENCEPHALON. 
Mesociblia. 


Opticus. 
Postopticus. 
Cms  cerebri  (portio  i 
ccphalica). 


Sulcus  intercnirolis  later- 


EPENCEPHALON. 


Cerebellum,  oe. 
Lobus  lateralis. 
Lobulus  appendicular 

ValToli  oi. 


Arbor  vitx,  ai. 


METENOEPHALON. 
MirrAtxELiA  —  MorATBLA  —  Metaplexus 


L 


P.rte«. 

Area  postpontilis,  tu. 

oliv'!i!""' 

Area  elliptica. 

Tuberculum  Rolando. 

Restiforme. 

Trapwium. 

Eramenlis  auditoria. 

Clava. 

Obu. 
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§  1139.  Zhcamination  of  the  Enoephalio  Segmente. — Instrvr 
ments  arid  Materials. — A.  hemiencephalon,  well  hardened ;  the 
condition  of  its  lateral  asi)ect  may  be  disregarded.  Laige  and 
Charriere  scalpels,  both  very  sharp.  Syringotome  or  tracer.  Pine 
scissors.  Blowpipe.  Coarse  and  fine  forceps.  Beaded  bristles. 
Small  dish  or  wide-mouthed  vial  of  alcohol,  into  which  the  bnun 
and  the  scalpels  may  be  dipped. 

In  dissection  of  the  brain,  the  scalpels  sliould  be  very  sharpy 
and  dipped  in  alcohol  just  before  each  incision. 

Rhinencephalon  (examined  first  on  account  of  its  liability  to 
injury  during  the  study  of  the  other  parts). — Ventriduct  the  Ldboi 
olf  aotoriuB  so  as  to  expose  the  dorsal  aspect  of  the  Cms  oL ;  also 
the  Fissura  ol.  (PI.  Ill,  Pig.  5,  F.  ol.)  on  the  ventro-cephalic  snr- 
Itace  of  the  hemisphere  in  which  rests  the  dorsal  border  of  the  eras. 

At  the  junction  of  the  cms  with  the  lobus,  note  the  slight  promi- 
nence of  the  softer  ectal  layer,  the  pero,  from  which  directly  arise 
the  olfactory  nerves  (PI.  II,  Pig.  3,  iOT.  oL).  Remove  the  pero 
with  the  forceps  and  tracer,  and  note  that  there  remains  a  ttiin 
smooth  lamina,  the  pes  ol.,  which  is  partly  fibrous  and  forms  the 
immediate  continuation  of  the  cms. 

The  rhinoccelia  will  be  more  easily  seen  upon  the  dissection  of 
another  specimen. 

§  1140.  Metencephalon. — Of  this  segment,  one  part,  the  pyra- 
mis,  has  been  noted.  Laterad  of  the  cephalic  part  of  the  pyramis 
is  a  quadrangular  area,  the  trapezium  (PI.  II,  Fig.  3,  tz.) ;  laterad 
of  its  caudal  and  longer  portion  are  two  elevations,  here  called  from 
their  outlines,  Area  elliptica  and  Area  ovalis. 

The  dorsal  aspect  of  the  metencephalon  is  overhung  by  the  cere- 
bellum. Tilt  the  latter  cautiously  latc^ro-cephalad,  using  the  tracer 
to  disengage  from  its  ventral  aspect  the  delicate  metatela,  the  roof 
of  the  metacoelia  (PI.  Ill,  Fig.  12,  mttl.).  Even  if,  in  so  doing,  the 
metatela  is  torn  from  its  connection  with  the  border  of  the  metacoelia 
(so  as  to  produce  a  "  Foramen  of  Magendie,"  §  1082),  it  may  usu- 
ally be  traced  continuous  with  the  ventral  surface  of  the  cerebellum 
just  caudad  of  the  epicoelia. 

Now  tilt  the  cerebellum  meso-cephalad  and  note  the  mass  of 
membrane  and  blood-vessels  forming  the  metaplezus  lateralis 
(PI.  II,  Fig.  4 ;  PI.  Ill,  Fig.  12,  mtpxX 

Upon  removal  of  the  metatela  and  metaplexus,  there  will  be 
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seen  a  transverse  band  (Tractas  auditorius)  passing  from  the  Emi- 
nentia  anditorla  across  tlte  wall  of  the  metaccelia. 

§  1141.  Bpencephalon—Tilt  the  cerebellum  cando-laterad,  so 
as  to  expose  the  limits  of  the  epiccBlia.  Note  the  distinction  be- 
tween its  caudal  portion,  which  extends  dorsad  into  the  cerebellum, 
and  the  rest,  which  has  for  its  roof  only  the  thin  valvola.  Separate 
the  valvnla  from  the  cerebellum,  noting  the  continuity  of  the  two  at 
the  caudal  end  of  the  former. 

With  the  forceps  and  tracer  tear  and  push  off  the  lateral  part  of 
the  cerebellum  so  as  to  expose  the  medipedimculcs,  the  continua- 
tion of  the  pons  into  it.  In  like  manner,  remove  the  caudal  part  of 
the  cerebellum,  and  note  a  less  distinct  fasciculus,  the  postpedun- 
cnloa,  passing  from  the  Tractas  lateralis  of  tlie  metencephalon  to  the 
cerebellum  just  mesad  of  the  medipedunculns.  The  praepedimcu- 
lua  is  exjiosed  by  the  removal  of  the  cephalic  part  of  the  cerebellum  ; 
it  forms  the  lateral  wall  of  the  cephalic  part  of  the  epiccrlia,  and  is 
continuous  with  the  base  oi  t\ie  postopticus. 

Push  the  tracer  entad  of  the  medipedunculus.  and  then  divide  it 
with  the  scissors.  Grasp  the  ventral  piece  and  tear  off  the  pons  as 
for  as  the  meson.  Note  that  the  pons  concealed  the  continuity  of 
the  pyramis  with  the  Crvs  cerebri. 

§  1142.  MesencephaJ-on. — Note  tlie  slenderness  of  the  mesoccB- 
lia,  whence  the  names  iter  and  aquesductus  Sylvii.  ' 

Ventriduct  the  meten.  and  epen.  so  as  to  leave  a  space  between 
them  and  the  hemisphei-e.  Remove  the  caudal  end  of  the  latter  by 
a  dorso-ventral  incision  corresponding  with  the  convexity  of  the 
epleniiun.  On  the  cut  surfaces,  note  the  darker  color  of  the  ectal 
cinerea,  the  cortex,  as  compared  with  the  ental  alba.  There  will 
be  exposed  a  cavity,  the  medioomu,  and  a  rounded  elevation,  the 
hypocampa.    Tliese  may  be  disregarded  for  the  present, 

With  the  poUex  t(>ar  away  the  IiobuluB  hypocampee  (PI.  I, 
Pig.  3,  LI.  hmp.)  and  so  much  of  the  hemisphere  as  readily  comes 
off  with  it ;  then  cut  off  as  much  more  as  may  be  necessary  to  ex- 
pose the  Tractua  opticus  (TV.  op.). 

The  parts  thus  exposed  will  be  found  covered  by  pia^  which 
forms  a  distinct  fold  in  the  F.  hypocampa  (Pig.  121). 

This  covering  of  the  mesencephalon  and  part  of  the  diencephalon 
is  called  the  velum  (interpositum).  Remove  it  with  the  forceps, 
beginning  at  the  postoptieus.     Note  the  slender  iV".  trochlearis 
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passmg  laterad  and  then  ventrad  just  caudad  of  the  postopticos 
from  its  ectal  origin  on  the  cephalic  part  of  the  vaZmda. 

Observe  the  contrast  in  form  and  position  of  the  opticus  and 
postopticus.  The  latter  is  farther  from  the  meson  and  more  sharply 
defined ;  the  opticus  presents  a  more  gradual  slope  to  the  meson. 
Extending  laterad  from  the  lateral  slope  of  the  opticus,  note  the 
oimbia,  the  ventral  part  of  which  crosses  the  cms  in  the  Area  crvr 
Talis  (Fig.  116,  118 ;  PI.  H,  Fig.  3,  and  PI.  IH,  Fig.  11,  cvnb.).  The 
cimbia  seems  to  indicate  the  boundary  between  the  mesencephalic 
and  diencephalic  portions  of  the  cms. 

§  1143.  IHencephdUm. — ^Note  the  great  dorso-ventral  extent  of 
the  diacoeliai  the  presence  of  the  medioommissura  (ttm^.)  in  its  dor- 
sal part,  and  the  absence  of  any  distinct  boundary  between  the 
diacoelia  and  the  aula. 

The  thalami  constitute  the  lateral  parietes  of  the  diacoBlia,  and 
its  ventral  and  cephalic  boundaries  are  sufficiently  obvious,  but  the 
dorsal  require  specification. 

The  most  caudal  part  of  the  roof  is  formed  by  the  poetoomiiiif- 
sura  (j>c^.),  which  intervenes  between  the  opticus  and  the  oona- 
rium  (en.). 

Between  the  medicommissure  and  the  fornix  the  most  prominent 
part,  especially  with  an  injected  preparation,   is  a  longitudinal 
^plexus,  the  diaplezus. 

Lift  the  diaplexus  with  the  tracer  at  about  the  middle  of  its 
length  and  note  that  it  is  attached  throughout  by  one  edge,  and 
that  it  partly  covers  a  ridge  upon  the  mesal  aspect  of  the  thalamus. 
This,  the  habena  (A.),  is  widest  near  its  caudal  end,  which  joins  its 
platetrope  by  a  slender  band,  the  Commissura  habenarum  (O.  li\ 
just  dorsad  of  the  conarium. 

The  habena  becomes  narrower  and  less  prominent  cephalad  and 
disappears  at  the  cephalic  convexity  of  the  thalamus,  corresponding 
with  the  dorsal  limit  of  the  porta. 

Grasp  the  diaplexus  with  the  fine  forceps  and  gently  pull  upon  it 
Note  that  it  readily  separates  from  the  other  parts  excepting  at  the 
ends.  The  ends  are  connected  with  somewhat  large  vessels,  but  the 
precise  arrangement  is  not  clear  to  us.  Recall  the  relations  of  the 
diaplexus  in  Menobranchus  (§  1097),  where  it  is  free  excepting  at 
the  cephalic  end. 

Remove  the  diaplexus  by  carefully  cutting  the  caudal  and  ce- 
phalic connections,  and  note  that  it  was  attached  to  the  ventral  or 
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ental  aspect  of  a  delicate  membranons  roof  of  the  diaccBlia,  the 
diatela  (Fig.  122). 

By  slightly  poshing  the  hemisphere  away  from  the  thalamus, 
it  will  be  seen  that  the  diatela  springs  from  the  dorsal  margin  of  the 
habena,  along  a  slight  farrow,  the  Suloiui  habenas  {SI.  h.\  and 
carves  dorso-mesad  to  meet  its  other  half  from  the  opposite  side. 

§  1144.  On  the  lateral  a^spect,  between  the  cimbia  and  the  tractus 
opticas,  note  a  decided  elevation,  the  poftgenioulatom  (Fig.  18 ; 
PL  III,  Fig.  7,  9,  pgn.).  Ventrad  of  it  is  a  ridge  of  the  eras,  partly 
embracing  a  depressed  area,  the  quadrant  (Fig.  18 ;  PI.  Ill,  Fig. 
11,  q.). 

Yentridact  the  parts  still  more,  and  trace  the  tractns  opticas 
into  an  expanded  elevation  jnst  cephalad  of  the  postgeniculatam. 
This,  the  prngenioulatam  (PI.  Ill,  Fig.  7,  0,  prgn.\  is  practically 
continaous  with  the  thalamuSy  the  principal  part  of  the  diencepha- 
lon,  which  has  been  seen  above  as  the  lateral  wall  of  the  diacoelia. 
Note  the  absence  of  any  distinct  candal  protrusion  of  the  thalamns, 
sach  as  forms  the  haman  pvZvinar.  At  the  meson,  in  the  depres- 
sion between  the  thalamns  and  the  opticus,  note  the  half  of  the 
canariumy  more  or  less  enveloped  by  the  velnm,  and  inclined  caa- 
dad  from  its  attachment  so  as  to  rest  upon  the  opticas. 

By  an  incision  beginning  jast  dorsad  of  the  callosam  and  ex- 
tending laterad  and  very  slightly  dorsad,  remove  the  dorsal  portion 
of  the  hemisphere.  The  features  of  the  cut  surface  may  be  disre- 
garded here  ;  the  object  is  to  permit  what  is  left  to  be  raised  more 
easily.  On  lifting  this  portion,  note  that  its  ventral  surface  presents 
slight  fissures  and  strisB,  trending  latero-caudad.  This  is  the  fornix 
(PI.  IV,  Fig.  14,/.),  including  the  lyra  (ly.\  the  limits  of  which  have 
not  been  determined.  Note  that^  for  a  short  distance  from  the  sple- 
ninm,  the  plane  of  the  fornix  coincides  with  that  of  the  callosum, 
bat  that  it  carves  ventrad  so  as  to  become  nearly  vertical  at  its 
cephalic  end.  The  general  shape  of  the  fornix  is  triangular ;  its 
larger  portion  is  the  body,  and  the  narrower  cephalic  end  is  the  col- 
mnna.  The  band  which  forms  its  lateral  border  is  the  fimbria, 
which,  as  will  be  seen  later,  is  continued  nearly  to  the  tip  of  the 
Zil.  hj/pocampcB. 

Between  the  fornix  and  the  diencephalon  is  a  fold  of  pia,  the 
velum.  When  freed  from  the  velum,  note  the  difference  between 
the  dorsal  surface  of  the  thalamus  and  the  mesal  surface  already 
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passing  laterad  and  then  ventrad  just  caudad  of  the  pcNstoptic 
from  its  ectal  origin  on  the  cephalic  part  of  the  valmda. 

Observe  the  contrast  in  form  and  position  of  the  opticus  ai 
postopticus.  The  latter  is  farther  from  the  meson  and  more  sharp^^ 
defined ;  the  opticus  presents  a  more  gradual  slope  to  the 
Extending  laterad  from  the  lateral  slope  of  the  opticus,  note 
oimbia,  the  ventral  part  of  which  crosses  the  cms  in  the  Area 
Talis  (Fig.  116,  118 ;  PL  II,  Fig.  3,  and  PI.  HI,  Fig.  11,  cmb.).  T^~j^ 
cimbia  seems  to  indicate  the  boundary  between  the  mesenceph^^y^ 
and  diencephalic  portions  of  the  cms. 

§  1143.   IHencephaZon. — ^Note  the  great  dorso-ventral  extent  of 
the  diaooeliai  the  presence  of  the  medioommiMura  {ttics.)  in  its  dor. 
sal  part,  and  the  absence  of  any  distinct  boundary  between  the 
diacoelia  and  the  aula. 

The  thalami  constitute  the  lateral  parietes  of  the  diacoelia,  and 
its  ventral  and  cephalic  boundaries  are  sufficiently  obvious,  but  the 
dorsal  require  specification. 

The  most  caudal  part  of  the  roof  is  formed  by  the  postoommii- 
sura  (pes),  which  intervenes  between  the  opticus  and  the  ocma- 
rium  {cnX 

Between  the  medicommissure  and  the  fornix  the  most  prominent 
part,  especially  with  an  injected  preparation,   is  a  longitudinal 
^plexus,  the  diaplezus. 

Lift  the  diaplexus  with  the  tracer  at  about  the  middle  of  its 
length  and  note  that  it  is  attached  throughout  by  one  edge,  and 
tliat  it  partly  covers  a  ridge  upon  the  mesal  aspect  of  the  thalamus. 
This,  the  habena  {h,\  is  widest  near  its  caudal  end,  which  joins  its 
platetrope  by  a  slender  band,  the  Commissura  habenarum  {Cs,  h\ 
just  dorsad  of  the  conarium. 

The  habena  becomes  narrower  and  less  prominent  cephalad  and 
disappears  at  the  cephalic  convexity  of  the  thalamus,  corresponding 
with  the  dorsal  limit  of  the  porta. 

Grasp  the  diaplexus  with  the  fine  forceps  and  gently  pull  upon  it 
Note  that  it  readily  separates  from  the  other  parts  excepting  at  the 
ends.  The  ends  are  connected  with  somewhat  large  vessels,  but  the 
precise  arrangement  is  not  clear  to  us.  Recall  the  relations  of  the 
diaplexus  in  Menobranchus  (§  1097),  where  it  is  free  excepting  at 
the  cephalic  end. 

Remove  the  diaplexus  by  carefully  cutting  the  caudal  and  ce- 
phalic connections,  and  note  that  it  was  attached  to  the  ventral  or 
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ental  aspect  of  a  delicate  membranous  roof  of  the  diaccBlia,  the 
diatela  (Fig.  122). 

By  slightly  poshing  the  hemisphere  away  from  the  thalamus, 
it  will  be  seen  that  the  diatela  springs  from  the  dorsal  margin  of  the 
habena,  along  a  slight  furrow,  the  Sulcus  habenas  {SI.  h.)y  and 
curves  dorso-mesad  to  meet  its  other  half  from  the  opposite  side. 

§  1144.  On  the  lateral  a^spect,  between  the  cimbia  and  the  tractus 
opticus,  note  a  decided  elevation,  the  poftgenioulatum  (Fig.  18 ; 
PI.  Ill,  Fig.  7,  9,  pffn.).  Ventrad  of  it  is  a  ridge  of  the  crus,  partly 
embracing  a  depr^sed  area,  the  quadrani  (Fig.  18 ;  PI.  Ill,  Fig. 
11,  g.). 

Yentriduct  the  parts  still  more,  and  trace  the  tractus  opticus 
into  an  expanded  elevation  just  cephalad  of  the  postgeniculatum. 
This,  the  prngenioulatum  (PI.  Ill,  Fig.  7,  9,  prgn.)^  is  practically 
continuous  with  the  thalamus^  the  principal  part  of  the  diencepha- 
lon,  which  has  been  seen  above  as  the  lateral  wall  of  the  diacoelia. 
Note  the  absence  of  any  distinct  caudal  protrusion  of  the  thalamus, 
such  as  forms  the  human  pvZvinar.  At  the  meson,  in  the  depres- 
sion between  the  thalamus  and  the  opticus,  note  the  half  of  the 
conariuTo^  more  or  less  enveloped  by  the  velum,  and  inclined  cau- 
dad  from  its  attachment  so  as  to  rest  upon  the  opticus. 

By  an  incision  banning  just  dorsad  of  the  callosum  and  ex- 
tending laterad  and  very  slightly  dorsad,  remove  the  dorsal  portion 
of  the  hemisphere.  The  features  of  the  cut  surface  may  be  disre- 
garded here  ;  the  object  is  to  permit  what  is  left  to  be  raised  more 
easily.  On  lifting  this  portion,  note  that  its  ventral  surface  presents 
slight  fissures  and  strisB,  trending  latero-caudad.  This  is  the  fornix 
(PL  IV,  Fig.  14,/.),  including  the  Ijrra  {hj.\  the  limits  of  which  have 
not  been  determined.  Note  that,  for  a  short  distance  from  the  sple- 
nium,  the  plane  of  the  fornix  coincides  with  that  of  the  callosum, 
but  that  it  curves  ventrad  so  as  to  become  nearly  vertical  at  its 
cephalic  end.  The  general  shape  of  the  fornix  is  triangular ;  its 
larger  portion  is  the  body,  and  the  narrower  cephalic  end  is  the  col- 
Qinna.  The  band  which  forms  its  lateral  border  is  the  fimbria, 
which,  as  will  be  seen  later,  is  continued  nearly  to  the  tip  of  the 
LI.  hypocampcB. 

Between  the  fornix  and  the  diencephalon  is  a  fold  of  pia,  the 
velum.  When  freed  from  the  velum,  note  the  difference  between 
the  dorsal  surface  of  the  thalamus  and  the  mesal  surface  already 
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examined  (§  1043) ;  the  latter  is  entoccelian  and  covered  hy  endym^^x 
the  former  is  wholly  ectocoelian  (Fig.  122). 

But,  along  the  free  border  of  the  fimbria,  the  velum,  or  vi 
thereof,  passes  into  the  proooelia,  covered  by  the  endyma^  wl 
attachment  may  be  noted  along  the  entire  length  of  the  fimbria  (F^  i 
121).  This  solution  of  the  continuity  of  the  nervous  tissue  alc^^ 
the  border  of  the  fimbria  is  the  rima  (PI.  IV,  Fig.  14,  r.),  and  ^/j^ 
intruded  border  of  the  velum  is  the  proplezus  (PI.  IV,  Fig.  15,  pp=^\ 

§  1145.  AiUa  and  Porta. — Cut  off  the  larger  part  of  the  for^^ 
with  the  corresponding  portion  of  the  callosum,  gently  push  the 
fornix  from  the  thalamus,  and  note  that,  at  about  the  junction  of 
the  body  with  the  columna,  the  adhesion  of  the  velum  to  both  for- 
nix and  thalamus  ceases  suddenly,  and  that  the  surfaces  of  both, 
ventrad  of  the  adhesions,  are  covered  by  the  smooth  endyma  which 
is  characteristic  of  the  coelian  cavity. 

So  much  of  the  interval  between  the  fornix  and  thalamus  as  Ues 
ventrad  of  the  lines  of  adhesion  is  the  porta.  Its  ventral  limit  is 
formed  by  the  continuity  of  the  two  masses  (Fig.  123). 

The  adhesions  coincide  with  the  lines  of  re/lection  upon  the  in- 
truded velum  of  the  endyma  from  the  columna  and  thalamus.  The 
slight  space  mesad  of  the  porta  is  the  aula,  and  the  irregular  cavity 
laterad  of  the  poi-ta  is  the  proccelia,  which  will  be  examined  later. 

So  much  of  the  brain  as  has  not  been  specified  appertains  to  the 
prosencephalon. 

§  1146.  Demonstration  of  the  Proccelia,  Rhinoccelia  and  Porta 
(*' Lateral  and  olfactory  ventricles  and  Foramen  of  Monro").— The 
proccelia  and  porta  have  been  incidentally  exposed  during  the  ex- 
amination of  the  encephalic  segments.  The  following  directions 
deal  particularly  with  their  parietes  and  with  the  continuity  of  the 
proccelia  with  the  rhinoccelia. 

Instruments  and  Materials. — The  same  as  for  the  examination 
of  the  segments  (§  1139).    The  syringotome  is  preferable  to  the  tracer. 

For  the  most  satisfactory  study  of  the  coelise  and  the  plexuses, 
the  arteries  should  have  been  injected  with  gelatin  (§  1126)  and  alco- 
hol thrown  into  the  Foramen  infundibuU  (§  1124).  The  following 
figures  should  be  consulted  before  and  during  the  dissection  :  117, 
119-123  ;  PL  II,  Fig.  4 ;  PI.  Ill,  Fig.  13  ;  PI.  IV,  Fig.  14,  15, 16, 19. 

§  1147.  Opening  the  Gella  Media  of  the  Proccelia. — Apply  the 
edge  of  the  large  scalpel  along  a  line  2  mm.  dorsad  of  the  main  part 
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of  the  caUosuTriy  and  make  a  slight  incision.  Then  dip  the  scalpel 
in  alcohol,  and  cut  horizontally  along  that  line  so  as  to  remove  the 
dorsal  part  of  the  hemisphere. 

On  the  sni&ceB  so  exposed  note  the  ental  alba  (centrum  ovale) 
and  the  ectal  cinerea  (oortex) ;  also  the  undulations  of  the  line  of 
their  junction,  according  to  the  depth  of  the  fissures  between  the 
gi/ri.  Slice  the  removed  dorsal  piece  in  various  directions  so  as  to 
show  the  continuity  of  the  cinerea. 

If  the  surface  of  the  alba  of  the  ventral  part  is  uniform  in  color 
and  continuous,  remove  successive  slices,  not  more  than  .6  mm. 
thick,  until,  about  6  mm.  from  the  meson,  there  appears  a  group  of 
dark  points  ;  the  removal  of  another  very  thin  slice  will  then  expose 
the  summit  of  an  arched  cavity,  the  oella  media  of  the  procoalia, 
and  a  slightly  undulating  convex  surface,  the  cephalic  part  of 
which  is  the  fornix  and  the  caudal  the  hypocampa  ('^  hippocampus 
major"). 

Opening  the  Medicornu  and  Exposure  of  the  Hypocampa. — 
Push  the  syringotome  very  cautiously  latero-caudad  between  the 
hypocampa  and  the  cut  edge  which  overhangs  it,  and  then,  with 
the  scalpel,  remove  a  wedge-shaped  slice  so  as  to  expose  more  of 
the  hyx)ocampa.  Repeat  the  operation,  bearing  in  mind  that  the 
direction  of  the  hy])ocampa  and  of  the  cavity— the  medicornu — ^into 
-which  it  projects,  is  successively  caudad,  laterad,  ventrad,  cephalad 
and  mesad ;  see  Fig.  119. 

The  anthropotomical  tenns  indicativo  of  these  directions  are  hackxcard^  outward,  down- 
ward, fortoard  and  inward,  the  ioltial  letters  of  wlilch  form  tlie  mncmouic  word  bodfi. 

During  this  exposure  of  the  hypocampa,  there  is  danger  that  some 
part  of  its  surface  will  be  sliced  off,  and  the  syringotome  should  be 
used  as  an  explorer  before  each  incision.  When  near  the  tip  of  the 
Id.  hypocampcBy  be  especially  careful  not  to  cut  too  deeply ;  the  tip 
of  the  comu  is  here  separated  from  the  ectal  surface  by  a  very  thin 
lamina. 

When  the  entire  length  of  the  hypocampa  is  exx)osed,  pass  the 
convexity  of  the  tracer  along  its  caudal  border,  and  then  slice  off  the 
overhanging  portions  of  the  caudal  wall  of  the  medicornu.  Note 
that  the  width  of  the  medicornu  varies  somewhat,  but  that  there  is 
no  sign  of  the  caudal  prolongation  which,  in  man,  the  monkeys, 
seals  and  some  cetacea,  forms  a  postcornu.  Note  also  two  slight 
oblique  ridges  which  cross  the  hypocampa  in  opposite  directions, 
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and  the  existence  of  something  like  the  terminal  expanidon  w1 
in  the  human  brain,  is  called  the  ''pes  hypocamvptB.^^ 

§  1148.   DemonBtration  that  the  Hypocampa  is  only  a 
Portion  of  the  Procoelian  Parietes.—GsaefuHy  pass  the  tracer  be- 
tween the  opticus  and  the  caudal  border  of  the  hemisphere, 
rotate  it  so  that  the  point  may  x)enetrate  the  hypocampa  and 
in  the  medicomu.    Withdraw  the  instrument  without  distorbin^^i^j 
any  connections ;  see  Fig.  121  and  PI.  IV,  Pig.  18,  19. 

§  1149.  Opening  the  Prcecornu  and  Exposure  of  the  Striatum. ^^ 

Prom  the  roof  of  the  procoelia,  cephalad  of  the  orifice  first  e] 
remove  a  thin  wedge-shaped  slice,  and  thus  more  completely  ex] 
atkeforniXy  which  is  seen  to  be  continued  along  the  cephalic 
of  the  hypocampa  as  a  fiat  band,  ihef/mbria. 

Cephalad  of  the  fornix  is  a  marked  elevation,  the  striatum ;  th&4:;2^ 
part  of  the  procoBlia  into  which  it  projects  is  the  pradoomu.  Bti*^^^ 
tween  the  striatum  and  the  fornix  and  fimbria  is  a  depression,  tUT^^  n^ 
Sulcus  limitans,  into  which  projects  a  plexus,  the  proplexus.  TK  *ISrii< 
sulcus  and  the  plexus  may  be  traced  along  the  cephalic  border  <^  -  q/ 
the  fimbria  to  near  the  tip  of  the  medicomu  ;  their  relations  will  1^  \^ 
seen  better  at  a  later  stage  of  the  dissection. 

Note  that  the  cella  media  does  not  quite  reach  the  meson,  (^      oj^ 
account  of  the  continuity  of  the  fornix  and  the  hypocampa  with  ^-^^hc 
callosum.    As  will  be  seen  later,  the  only  place  where  the  procoel^KZ^ 
does  reach  the  meson  is  at  the  bottom  or  mesal  end  of  the  Sulcr-aoa 
limitans,  where  the  porta  communicates  with  the  aula  and  th^wza. 
with  the  mesal  series  of  coelise. 

Exposure  of  the  Mesal  Aspect  of  the  Striatum, — Along  a  lin^* 
passing  dorso-ventrad  about  2  mm.  cephalad  of  the  chiasma^  malre 
an  incision  1  mm.  deep  at  the  venter,  its  dorsal  end  reaching  the 
mesal  border  of  the  striatum,  as  already  exposed. 

From  the  mesal  aspect  of  the  olfactory  lobe  and  cephalic  part 
of  the  hemisphere  remove  a  slice  about  1  mm.  thick,  and  then,  with 
the  small  scalpel,  cut  successively  thin  wedge-shaped  slices  so  as  to 
expose  the  mesal  asi)ect  of  the  striatum  and  the  cavity,  the  prcB- 
cornu^  into  which  it  projects.  Note  the  somewhat  sharply  defined 
ridge  which  separates  the  mesal  from  the  dorsal  surface  of  the  stria- 
tum, and  the  greater  extent  of  the  former. 

§  1150.  Opening  the  Rhinoccelia. — The  ventro-cephalic  angle  of 
the  prsecomu  presents  a  slight  funnel-shaped  prolongation,  which 
-^^v  be  traced  cephalad  into  the  Crus  olfactorium^  and  to  witliln 


•>-^"*«.-.-  «*.,-  . 


about  2  mm.  of  the  end  of  the  Lobus.  This  canal  is  the  reduced 
itpresentative  of  tlie  rhinoccelia,  which  is  quite  lai^e  in  moat  lower 
vertebrates  and  in  many  mammals,  but  nearly  or  quite  obliterated 
in  man.  It  is  most  easily  traced  by  means  of  a  beaded  bristle.  11' 
the  bristle  is  gently  moved  to  and  fro,  enough  of  the  coloring  matter 
of  the  bead  will  adhere  to  the  sides  of  the  canal  to  make  its  recogni- 
tion more  easy  as  it  is  exposed,  either  by  removing  very  thin  slices 
or  by  following  it  up  with  the  tracer.  The  diameter  of  the  canal  is  ' 
about  .5  mm.,  but  it  is  usually  eximnded  a  little  at  Its  extremity. 

g  llol.  Demonstration  of  tht  Porta. — Recall  the  positiou  of  the 
aula  upon  the  meson.  Hold  the  brain  in  alcohol  or  water  so  that 
only  the  surface  cephalad  of  the  dorso-ventral  incision  projects 
above  tlie  surface;  then  blow  toward  the  aula  from  between  the 
striatum  and  the  mesal  wall  of  the  priecomu.  The  escape  of  bub- 
bles of  air  will  demonstrate  the  connection,  through  the  porta,  of 
the  aula  with  the  procffilia ;  see  Fig.  120  and  PI.  IV,  Pig.  16. 

§  1152.  ExpoHUre  of  the  Pr^commissura. — Remove  the  cephalic 
end  of  the  brain  by  an  incision  at  about  the  middle  of  the  striatum, 
and  note,  on  the  cut  surface,  the  alternation  of  alba  and  cinerea  on 
account  of  which  the  name  was  applied.  Remove  other  slices,  cut- 
ting a  little  obliquely,  latero-cephalad,  and  note  the  increasing  dis- 
tinctness of  an  oblong  white  area,  the  oblique  section  of  a  fibrous 
fasciculus — ^the  prsecommiasnra — which  unites  the  striata  and  Lobi 
olfactorii  across  the  meson,  and  which  has  been  observed  already  in 
the  examination  of  the  mesal  surface ;  see  also  PI.  IV,  Fig.  14, 

Pig.  119. — Plaster  casts  of  the  medicornua,  invcrwd. 

Fi);.  120. — Plaslpr  cat<ta  of  tbe  diacoElia,  aula,  riglit  porta,  and  part  of  the  liglit  pro- 
ccelia  or  the  ihttp,  iDverted. 

Fig.  131. — Diagram  of  a  transecttoD  of  the  left  medicornu. 
Fi|[.  122. — Diagmm  of  a  tranfwclion  of  lli<t  di«coelia. 
Fig.  138. — Diagram  of  a  tmnsoction  of  the  porta. 

g  1153.   Fig.  110.— Plasier  cbbIs  of  tlie  medicotnna,  inverted  ;   « 1.5.    Compare  wiih 

PL  rv,  pig.  1.^. 

Objects.— To  shfuv  (1)  the  ahiipe  and  extreme  cttrvaloro  of  these  parts  of  the  pro- 
ccellES  ;  (2)  that  tbey  are  completclj  circa mscri bed,  and  do  not  open  by  a  "fissure  of 
Bichat "  opoD  Ihe  surface  of  the  hemiephere. 

Preparation. — The  plaster  was  injected  through  the  F(yramen  infundibvU  while  the 
brain  was  supported  by  the  cslva  {§  1125).  After  resfing  undisturbed  for  an  hour,  the 
brain  substance  was  carefully  toro  and  cut  sufficiently  to  eilricate  the  coata. 

Explanation.— The  ventral  ends  are  thinner  and  somewhat  expanded,  excepting  the 
extremities,  which  are  decidedly  otntractRd.  This  contracted  fin([er-like  portion  is  wholly 
enclosed  by  trae  uervous  parietce ;  all  the  rest  is  bounded  olong  the  concave  (cephalic^ 
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bolder  bf  the  fwia,  where  the  cootinultj  of  the  endfmit  reflected  upon  the  propleiua,  and 
its  adhesion  aloDg  the  fimbria  atiil  in  tUu  SiiIcuh  Umitana  pruvceted  the  uecnpe  nf  the    ' 
injecttd  material. 

g   1154.    Fig.   190. — Plftstor  costs  of  Ibe  dinccelia  (dorsal   portion),  aula,  and  right 

porta  and  pfKCornu  of  the  sheep,  inyerted ;   x  1.5.    Comparo  with  Fig.  113,  123 ;  PI,  111,  J 

Fig,  7, 10  -.  PI.  IV,  Fig.  Ifl.  18,  19.                                                                                                  '  1 

Objects. — To  sb'iw  tliBt  (1)  the  ports  permits  the  pasmge  of  injection  mase  ftom  the  .] 

aula  intu  the  prooslia  ;  (2)  the  aula,  porta  and  dioccelia  are  completely  ciruuniBcribed ;  I 

(3)  the  porta  is  a  passage  of  some  length,  and  strongly  compressed.  I 

Preparation. — The  plaster  was  injected  through  the  FWaiMH  infund&tili  (§  113(t).  1 

Notwithstanding  all  possible  caatiim  in  disengaging  the  casts,  a  fnictnre  occurred  juit  I 

between  the  porta  and  the  aula.     In  mounting,  a  slight  interval  was  left  between  tlia  | 

parts.     The  left  porta  and  proerelia  are  not  included  in  the  figuro.     The  ridge  on  the  Ten-'  I 

tral  aspect  of  the  cast  of  Ibe  d)ac<Etia  corresponds  with  the  dorsal  contour  of  the  medioom-  j 

misBiire.    The  cast  of  the  pnecornu  is  quite  thin,  and  its  lateral  aspect  presents  a  sharp  | 

longitudinal  depression  corresponding  with  the  ridge  upon  the  striatum  (Pi.  IV,  Fig.  10).  ] 

Qualification. — Tlie  three  following  figures  (121-123)  are  dia-  J 
granimatic  representations  of  our  present  understanding  of  the  i 
relations  of  the  plexuses  to  the  membranous  pariet^s  of  the  poi-ta,'  I 
diaccelia  and  medicoiuu. 

It  is  probable  that  itiicroiKopiQ  sections  will  be  needed  in  order  to  clncidute  certgdit 
points,  especially  the  ([ueslloa  whother  the  propleius  and  portipleius  are  formed  b^  tlie 
intrusion  ol  the  entire  pia  or  only  of  vessels  therefrom  (g  lOBI).  We  have  thought  best 
to  represent  the  former  view  provisionally. 

Admitting  that  in  respect  to  this  detail  we  may  be  in  error,  we  wish  to  insist  u]N)it  tba     ' 
more  essential  point,  viz.,  that  these  cavities  are  really/  ami  (ompirti  ly  nreuirueribtil  by  th« 
continuity  of  the  endyma  reSected  from  the  borders  of  the  nervous  purietes  upon  the    i 
plexuses.  i 

%  1IG5.  Fig.  131. — Diagram  of  a  transection  of  the  left  medlconiu.  Compare  with.  I 
Fig  113,119:  PI.  UI.ng.  II;  PI.  IV,  Fig.  14,  18;  also  with  Duval  (8,  PI.  I,  Fig.  S).  ] 

Object. — To  show  that  the  medicomu  is  completely  circumscribed,  although  the  proper 
nervous  parietae  are  al>senl  from  the  porta  to  near  it*  tip,  conntitniing  the  rima. 

Explanation. — Thu  figure  is  based  upon  Fig,  113,  but  the  coma  is  dispropoitiooally 
enlarged,  as  are  also  the  distances  1ietwc<on  the  heniisjihere  and  the  mesencephalon  and 
diencephalon.     The  membranes  and  the  propleiiis  are  also  intmduced 

It  ehonld  be  remembered  that  this  repri^senta  a  transection  of  the  length  of  the  medi- 
comu. although,  from  the  fact  that  tlie  jilnne  of  section  is  horizontal  with'  reepmt  to.  tho. 
brain  as  a  whole,  the  cavity  nlowly  resembles  a  longitudinal  exposure  of  the  postcoruu  of 
man  and  the  monkeys,  which  does  not  (>xist  in  the  cat.  j 

The  ectal  surfaces  of  tlie  hemisiihere  and  of  the  epencephaloD,  mesencephalon,  pooti 
geniculatum  and  pnegenicnlatum  are  covered  by  pia     The  cornu  is  lined  by  endyma. 

In  the  frog  and  presumably  in  the  embryo  of  tho  cat,  the  entire  lenglli  of  the  medi- 
eomit  iias  complete  nervous  parletes,  ns  has  the  tip  of  the  cornu  in  the  cat  and  roan.  The 
endyma  and  the  pia  would  then  be  wholly  separated. 

But  the  abrogation  of  tlie  nervous  continuity  between  the  bontrof  the  Bmbria.and 
the  Hulcua  Hmitans  permits  the  vessels  of  the  pia,  »r  perhaps  a  fold  of  the  pia  Itself,  la 


intrade  appareatl;  Into  the  cornu.  Id  bo  doing,  liowever,  the  eadTHis  ia  canied  before 
M  aa  to  eDcampoBS  the  fold  or  the  reBsela.  as  an  abiluminal  viacua  ia  BDiTOuuded  by  the 
peritoDeum.  Hence,  also,  the  cornit  is  really  completel}i  enclosed  bj  the  endjmk,  even 
where  the  nervous  parietea  are  nbseat. 

The  general  Dame  itriatum  i»  given  to  the  thickened  part  of  the  hemisphere,  but  the 
eavdit  itriati  and  tariia  are  not  repreeented. 

§  1156.  Fig.  132.— Transection  of  the  brain  throngh  the  diactzha.  Compare  with 
Fid.  120:  PI.  HI.  Fig,  7,  10,  13  ;  PI,  IV.  Fig.  15, 

Objects.— To  show  (1)  that  the  diacmlin  Uhbb  roof  (dia,teU)  inde[)endoDt  of  the  velum 
and  formi ;  (3)  tbat  the  dorsal  surface  of  the  thalamus  is  eetoealiaa;  (3)  that  the  araeh- 
noidea  does  not  reach  the  bottoiu  of  the  in terheiui spheral  liasure. 

EzplanAtion. — The  diactelui  is  seen  to  bo  divided  intu  a  larger  vontial  aod  a  smaller 
dorsal  portion  by  the  large  medic ommissura.  The  walla  (lateral  parietes)  of  both  portions 
are  the  tholami. 

The  dorsal  Burfscc  of  the  thalamus  is  convei  and  covered  by  pia.  Tlie  mesal  is  nearl j 
flat  and  covered  by  endynia.  The  ruundi^  angle  between  these  two  surfaces  preeenis  a 
ridg".  the  habena,  and  n/iirToie,  the  Sulcus  habense. 

The  endyma  leaves  the  thalamus  along  the  sulcus  (PI.  111.  E^g.  T).  and  la  reflected  Snt 
doread  aod  then  iiiesad  so  as  to  roof  in  the  dinctElia  completely,  as  indicated  in  PI.  Ill, 
Fig  to.  und  lij  the  definilo  form  of  the  plaster  cast  shown  in  Fig.  130, 

Id  the  frog  and  in  the  embryo  mammal,  the  only  parts  dorsad  of  the  diaccElia  are  this 
endyma  and  the  pia  and  arachnoid  which  envelope  Ihe  entire  brnln,  together  constituting 
amembranous  diattUi.  But  in  the  adult  mammal,  the  hemispheres  not  only  project  dor- 
sad of  the  dioncephalon,  but  unite  along  the  mesoa  so  as  to  form  the  callosnm  and  the 
mesal  part  of  the  fornix  (lyra) ;  hence  these  parts  are  dorsad  of  the  diatela.  and  the  latter 
is  oRen  ignored  on  account  of  its  tenuity. 

The  relation  of  the  diaplexns  to  the  diatela  is  : 
one  is  represented.     There  is  no  evidence  that  it 
along  the  Sulcus  habenas,  nnd  u 
aa  in  Menobranchus,  but  acquires 

§  11ST.  Fig.  133. — Diagram  of  n  transection  of  the  porta  (foramen  of  Monro).  Com- 
pare Rg.  113,  120,  and  PI.  ID,  Fig.  18.  IB. 

Object. — To  sliow  that  the  porta  is  eamplrtfly  eireamieribtd,  notwithstanding  the  ab- 
eence  of  the  proper  nervous  parieles  at  the  dorsal  end  where  it  adjoins  the  lima. 

Description. — The  plane  of  eection  is  dorso-ventra]  and  loogitudinal,  practically  paral- 
lel with  the  meson.  Regarding  the  porta  as  a  short  passage  with  an  approiimately  trans- 
verse direction,  it  is  here  tmnsected. 

The  larger  moss  Ib  the  durao -cephalic  portion  of  the  thalamus.  Cephalad  and  dorsad 
of  it  is  the  fornix  with  its  Columna,  these  Uiing  coutinuons  with  the  corresponding  half 
of  the  septum  lucidum. 

The  dorsal  surface  of  the  Ihalamus  is  convex  and  covered  by  pia  (velum),  but  the 
cephalic  surface  is  concave  and  covered  by  endyma.  In  man  end  in  some  cats,  the  bound- 
ary between  the  two  surfaces  is  indicated  by  a  more  or  less  distinct  tuliercle.  la  all  caaee 
there  Is  a  point  of  reflecdon  of  the  endyma  cephalad  toward  the  fornix. 

The  corresponding  surfaces  of  the  fornix  are  likewise  |iial  and  eudymal  ;  there  Is  no 
elevation  of  the  surface  to  mark  the  boundary  between  the  two,  hut  nearly  opposite  the 
point  of  reflection  of  the  endyma  from  the  tbalamns  it  is  refleeled  also  Avm  the  fornix. 

Bo  much  of  the  interval  between  the  thalamus  and  the  fornix  as  lies  ventrad  of  tl 
two  points  of  reflectlou  is  the  porta.     Primitively,  there  Is  reason  to  believe,  the  e 


>t  altogether  clear.  In  the  Ggurc  only 
is  formed  by  the  intrusion  of  the  pia 
probably  it  is  primarily  prolonged  from  the  aula, 
mcwhat  distinct  adhesion  to  tlie  diatela. 
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coDtiDiied  directly  acrosB.  as  the  liniuft  of  ihe  orlgiotd  hoctoub  roof.  The  abrogation  of 
the  oervona  portion  of  that  roof  permitted  tlie  iniruaioii  of  the  pia  (or  of  ita  vesBala)  to 
form  the  pottiplexua,  upon  wbich  the  endyma  is  reQected. 

The  bouDdories  of  tbe  porta  are,  then,  as  follows  :  cwidal,  the  thalamus  ;  cephalie,  the 
fornix;  vtnfral,  the  couliDuit;  of  the  two;  dortal,  the  taiymi,  reflected  upon  the  porti- 
plsxtua. 


EXPLANATION   OF  THE  PLATES. 

§  1158.  The  fonr  lithographic  plates  of  the  brain  illustrated  the 
senior  author's  paper  (14)  in  the  Proceedinga  of  tbe  Philosophical 
Society  of  Pliiladelphia,  by  couilesy  of  which  they  are  included  in 
the  present  work.  With  slight  alterations,  the  following  explana^ 
tions  are  the  same  aa  given  in  that  paper,  but  quotation  marks  are 
used  only  where  specially  needed. 

As  with  the  other  figures  of  the  brain,  all  of  the  prepaiatloiu  from  which  the  fi^mrfl 
were  drawn  are  in  the  Museam  of  Cornell  Univenltj,  and  are  aoceasible  for  examination 
to  those  who  may  deairo  to  verify  the  figures  or  the  descriptions. 

In  most  cases,  each  figure  Is  based  upon  more  than  one  preparatioD.  Encepbalotomista 
need  not  tie  reminded  of  the  difficulty  of  obtaining  a  preparation  which  shows  maiiy  poinlH 
of  structure  equally  well.  Since  tlie  present  account  Is  only  gennral,  and  does  not  aim  l*> 
Indicate  Individual  peculiarities,  or  those  of  sei.  brm?d  or  age,  most  of  the  figures  may  be 
resided  as  repreBenting  what  may  be  called  an  atieragt  cal't  hrain.  It  Is  obvious  that  a 
vety  large  numlier  of  apecimona  wonld  need  to  be  carefully  compared  in  order  to  confer 
upon  any  generalization  respecting  sex,  etc.,  a  trustworthy  character 

"  Most  of  Ihe  figures  are  twice  tbe  diameter  of  tbe  preparations,  and,  with  the  excep- 
tion of  Fig  1  and  9.  It  would  have  been  better  to  make  the  eolargement  four  or  five 
diameters.  Aside,  however,  from  the  greater  eiiicnBe  which  this  would  have  Involved, 
snch  a  degree  o[  enlargcmont  would  have  rendered  it  not  only  possible  but  necnsaary  to 
show  certain  details  of  structure  upon  which  my  Information  la,  at  present,  imperfect. 

"  All  of  the  Sgnreg  have  been  drawn  from  my  own  preparations  by  Miss  Q.  D,  Clem- 
ents, B.  8.,  at  tbe  lime  a  student  in  the  Natural  History  Conrse  in  Cornell  University. 

"  Artists  and  anatomisia  who  have  undertaken  to  represent  the  details  of  encephalic 
structure  andersland  the  difflcultiea  of  iho  tadk,  and  will  admit  that  the  omissions  and 
inaccuracies  to  which  attention  Is  called  in  the  descriptions  are  both  few  and  unimportant 
oompftred  with  tbe  general  thoroughness  of  the  work.  Indeed,  for  all  the  deficiencies,  I 
hold  myself  much  more  responsible  than  the  artist,  by  whom  some  of  the  figures  were 
drawn  at  least  tour  times,  twice  upon  stone," 

The  abbreviations  are  explained  in  g^  1197,  1128;  synonyms,  references  and  brief 
dewiiptions  are  given  tn  the  latter  part  of  this  chapter  (g§  1181-1383). 

PLATE  I. 
g  1159.    Fig.  I.— The  dorsal  aspect  of  the  brain  ;   x3. 

"  The  general  form  and  some  i.f  the  fissures  are  drawn  from  Prep's  388  and  289,  the 
bisected  brain  of  a  white  and  Klaltpse  3  ;  but  the  fissures  of  the  right  hemisphere  are 
derived  from  several  different  preparations. 


AKATOinCAI,    TECJINOLoaf. 

■'  The  Lobi  olfactofii  (L.  ol.)  are  made  somewhat  too  promineat ;  there  ia  cnneidenble  " 
ifltreuc(>  amung  i^ats  in  this  respect,  althougU  much  less  than  among  dogs. 
''  Tlie  general  featarra  of  ihe  cerebellum  (eU.)  are  well  stiown.     The  Lobi  lateraJea 
I  (L.  I.)  have  only  a  fair  proportion  to  llje  median  lobe  or  vermis  (mi.).  iQKIead  of  the  pre- 
[  pondftmnce  which  llipj  huve  in  tho  human  brain     The  lateral  coaLortion  wkioh  ohkrae- 
leriww  the  caudal  asjiect  of  the  vermis  in  adult  cata  (aa  shown  in  my  paper,  1 1,  231,  PL  1. 
Fig.  t  and  2)  does  not  affect  the  dnrsa!  part. 

■'  As  already  staled,  the  flssurea  of  tlie  hemlspherw  are  differently  represented  npon  ths 
I  aides.  The  combination  of  the  two  kinds  of  fissural  arrnugemeot  in  a  mugle  Sgim 
serves  to  illuslrBte  the  extent  of  the  lateral  variation  and  compensation  to  which  attention 
was  caUed  by  me  In  1878  (1 1,  383)." 

g  1160.  Fig.  2.  —  The  sinistral  aspect  of  the  brain.     From  Prep.  S8S ;    x  8. 

Compare  witii  Fig,  124. 

The  Lobus  olfactorius  (L.  ol.)iB  made  eomowhai  too  promiDent.  Tlie  carved  lliM 
npon  its  lateral  surface  lodicales,  approximaielj,  the  boundary  of  the  more  eephalju  por- 
tion of  the  pero  or  ectul  layer,  whence  arise  the  NerH  'ilfaelorii.    Thi«c  nerves  are  not 

The  features  of  the  Cms  olfactorium  indicated  by  Im.  tin.  and  Im.  aO>.  arc  more  full; 
ebown  upon  Fig.  8, 

Tha  Nervua  opticas  (jV.  op.)  projects  from  the  ventral  margin  of  the  figDie,  and  the 
Flasura  Sjrlvianai^.  .S.)  Is  seen  dorso-cdadad  of  it. 

The  ventral  end  of  this  Gssure,  as  is  always  the  case  in  tha  rat,  joine  the  fissare  wlu^ 
forms  llie  dorao-Iuti^ral  Iwiundary  of  tlie  Tractua  olfactorius  ( TV.  at.),  and  Ihe  cephalic  aod 
caudal  dmeions  of  that  lissure  nre  called  rcApeclively  rhintdit  and  poMrhirtalU  {FP.  rL 
and  prh.].  So  much  of  the  hemisphere  as  lies  cuudad  of  the  F.  Syleiana  fiinuB  the  Lobus 
temporalis  (i.  (j»p.l,  the  vuntrul  eilremity  of  which  is  tiie  Lobulus  hypocampce  \U. 

The  cerebellum  icbl.)  presents  the  narrow  median  lobe  or  T/trmii  (i.>rn.l,  and  tho  L'lbut 
liiltrali*  {L,  I.).  Near  the  ventro-cepballc  angle  of  the  latter,  two  or  thivc  of  the  latulnv 
of  the  second  tier  project  as  the  Lobulus  appendicularis  {LI.  apX  wUicli  Is  seen  bolter  in 
Fitr.  3. 

The  metaplexus  shown  in  Fig.  3  Imtpr.)  has  been  r^^moved  so  as  to  expose  ihc  promi 
nent  Emioentia  auditoria  (Em.  an.),  whence  springa  the  N.  auditorius  (A'  an.). 

Just  ventrad  of  the  eminence  is  the  trapeiium  (tz.).  and  cephalod  of  this  Is  the 
pons  (pn.). 

Between  the  poos  and  the  hemisphere  appears  a  part  of  the  Cms  cerebri  (O.  eb.X  and 
cepbatad  of  this  is  the  slocdiT  N.  trochlearis  {N.  tr.).  which,  by  inadvertence,  anms  to 
emerge  from  the  F.  po/trhtjuilit  instead  of  from  between  the  ccrebellutn  and  the  bemi- 

Tbe  N.  trigeminus  iX.  trg.)  has  been  cut  short,  in  order  the  more  cli-arly  to  show  that 
it  usually  emerges  just  caudad  of  the  pons,  and  not  through  it  ni 


inif  nerve  origins 
pharyngeus,  vagus  . 
the  niyeioc 


indicated  only  by  dots.     Those  of  the  NN,  glosso- 

(A'JV,  gpA..  B.  and  ae.)  form  a  series.     At  the  side  of 
;ral  l)()rders,  are  seen  the  origins  of  the  first  cervical 


:  the  fissures  are  accurately  represented  as  vliey  are  In  the  preparation, 

LIunata  [F.  /^i.l  has  been  added  from  Prep's  519  and  SaO.    TIw 

Kiwii  th«  donul  Pnila  nf  thn  PP. 


BXPLAliATION    OF    THE    PLATES. 


PLATE   II. 


%  1161,  Fig.  3.  —  The  basis  encephali,  or  ventral  Kspect  of  the  brain;  x  2. 
Compare  with  Fig.  IIG. 

The  proporllonii  and  general  features  are  from  tlie  brain  of  an  adult  I .  Maltese  and 
white,  Prep'e  S88. 28B,  Some  deUtils  of  the  Area  praechiasmaticB  (the  re^on  t^plialad 
of  the  chissma)  ore  from  461  and  5'2T  :  of  the  Ar.  postpontjlis  (the  region  mudad  uf  the 
pons)  from  3&8,  454  and  401  ;  and  of  the  intermediate  Ar.  cruralis  from  423,  300  and  62T. 

Must  of  the  Derves  and  cerebral  Basures  are  lettered  on  the  right  side,  and  nio«t  of  the 
other  parte  on  the  left.  Some  of  the  left  nerres  are  cut  ahort,  and  the  left  N.  trochlearis 
ia  not  shown  at  all. 

The  Lobi olfactorii  {LI.  oL)  are  made  loo  long,  and  the  hTpophjais  (^pA.)  1b  too  short. 

Attention  Is  called  to  the  following  pniou.  chiefl;  in  campariBon  with  the  human 

The  abBen<»  of  a  distinct  Radii  intfrniedia  {Sx,  in,)  of  the  Crus  olfactorium,  corre- 
sponding with  the  BO  called  '■  middle  root  of  the  olfactory  nerve  "  in  man.  The  part  bo 
dedgnattrf  npon  the  plate  ia  apparenilj  only  an  area,  comparatively  undiSerentiated, 
between  the  more  or  less  fibrous  irarts  Forming  the  Radix  meaalis  and  Rx.  lateralis. 

Tlie  turning  of  the  Rx.  niesaliB  (Rx.  mi.).  ('■  intt-mal  root  "),  over  the  margin  of  the 
brain  so  as  to  appear  upon  the  meson. 

The  distlDCIioD  of  the  lix.  lateralis  (Rx.  I.),  ("  eitemal  root  "),  into  a  lateral  gray  and  a 
mesal  while  tract,  Ihe  Limes  cinerea  iLm.  ein.j  and  the  Lm.  alba. 

The  Rreat  eiient  of  the  (Locus)  prteperforatus  (prpf.),  and  its  division  into  a  cephalic 
more  prominent  portion  (Pt.  p.)  aad  a  caudal  depressed  portion  {Pt.  d,).  Both  portions 
are  "  perforated,"  but  the  degruo  of  furrowing  of  the  Pt.  pTomintm  varies  considerably. 
These  furrows  ejist  in  some  other  Carnivora. 

The  width  of  the  hypophysis  (hph.)  and  the  crenation  of  its  caudal  border,  indicating 
the  exisUnce  of  an  ental  subspherical  mass,  which  is  covered  by  an  ectal  layer,  the  thin- 
ness of  which,  in  the  caudal  region,  permits  thp  contour  of  the  former  to  be  seen. 

The  slight  degree  of  separation  of  the  albicantia  (abn.),  which  are  here  nearly  con- 
cealed hy  the  hypophysis,  but  more  fully  shown  in  Fig.  13. 

The  distinctness  of  the  cimbia  {emb.).  wlilch  is  better  seen  in  Fig,  II. 

The  slight  cst^nt  of  the  true  postperforatus  (ppf.) :  the  only  part  which  is  really 
"  perforated  "  is  a  small  area  just  raudad  of  the  albicantia.  and  partly  hidden  by  them. 

The  less  cando-cepluilic  extension  of  the  pons  (jin.) :  <hia  espoees  more  of  the  Area 
tntercniralis  lAr.  ic.)  than  in  man.  and  uncovers  the  trapezium  (U.),  which,  in  man,  is 
wholly  concealed.  Connected  also  with  this  feature  of  the  pons  is  the  fact  that  the  N. 
abducens  (il^.  ahd,)  poaaes  directly  cephalad  from  its  origin  a  little  caudad  of  the  pons, 
whereas  in  man  it  is  forced  lo  curre  around  the  caudal  border.  Finally,  the  N.  trigemi- 
nus f,N.  trgX  instead  of  emerging  through  the  pons  near  the  cephalic  border  as  in  man, 
eme^^  close  to  its  caudal  border  or  clears  it  completely :  see  Chnp.  XI. 

The  greater  eitenl  of  the  Ar.  cruralis,  which  may  be  ascribed  both  to  the  leas  extent 
o(  the  pons  and  the  lees  degree  of  llexuro  of  the  whole  brain  at  ilie  mesencephalic  region. 

The  greater  width  of  the  Traetus  postrhinalis  [  TV,  prA.).  which  incladc-s  the  surface 
of  the  Lobulus  hypocampse  (U.  hmp.).  In  man,  indeed,  this  part  is  hardly  visible  on 
account  of  the  prominence  of  the  convolutions  laterad  of  the  F,  poitrhindlU. 

The  apparent  origin  of  the  N.  ocaiomotorlut  (N.  oem.)  laterad  of  the  meson  and  Just 
caudad  of  the  cimbia  {emb.). 
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The  appearance  of  a  division  of  the  ectal  layers  of  the  pontile  fibers  into  three  gfoupz^^  ^|. 
cephalic,  caudal  and  intermediate,  the  latter  partly  overlapped  by  the  other  two. 

The  appearance  of  a  faint  band  crossing  the  trapezium  a  little  obliquely  between  tT^^^^i 
origins  of  the  NN.  abducena  {N,  abd.)  and  facialis  (N,  /.).  The  distinctness  of  this  *^*>  ^^ 
varies. 

The  origin  of  the  N.  hypoglossus  (N,  hg.)  at  the  lateral  border  of  the  Area  ellipti»  ^^^  j* 
{Ar.  el,)t  which  is  thought  by  some  (Am.  Jour,  of  Neurolopfy,  etc.,  1, 102)  to  be  the  snrf^^^^-^ 
of  the  oliva  or  "  olivary  body  "  of  man.    The  determination  of  this  point  involves  so^r-.^qQ 
comparisons  and  sections  which  we  have  not  yet  made. 

The  close  association  of  the  roots  of  the  NN.  glasaopharyngeus  (N»  gph,),  vagus  (JT.  ^ . 

and  aeceisorins  (N.  ae,)     See  Stowell  (i)  and  Chap.  XI. 

The  marked  prominence  of  the  ventro-lateral  region  of  the  metencephalic  continuatlllLj^Q- 
of  the  Cdumna  lateralis  myelonis  (C7m.  I,),  forming  an  elevation  to  which  I  have  appl^^  j^^ 
the  provisional  name  Area  ovalis  (Ar.  ov,),  but  which  is  thought  by  some  (Am.  Jour...^^  ^f 
Neurology,  etc,  1, 102)  to  represent  the  TkUbereulum  JtolandiL 

The  absence  of  any  superficial  decussation  of  the  pyranUdes  (pg,).  Hence,  the  F.  vetu^^^j^ 
mesalis  {F.  vms.),  or  **  anterior  fissure/'  is  uninterrupted.  The  F.  venirilaUralis  {F.  tT,^^)  j, 
deflected  at  the  caudal  end  of  the  Area  eUiptiea, 

%  1162.  Fig.  4. — The  mesal  surface  of  the  right  hemiencephalon ;  x  2.    Com^^^^^p 
Fig.  114. 

The  general  features  are  from  the  same  bndn  as  Fig.  8,  but  some  are  derived  f^om 
Prep's  290,  904  and  454. 

The  surfaces  shown  in  this  figure  are  of  four  kinds,  as  follows  (§  1187) : — 

(1)  The  natural  sarfoces  which  are  covered  by  pia.  These  are  the  mesal  aspects  o-p  the 
hemisphere  (hem.)  and  t?ie  Lobus  dfactorius  {L.  ol.). 

(2)  The  natural  mes^  surface  {Ar.  ept)  of  the  right  half  of  the  septum  luddum,  w'ftrmich, 
in  the  cat,  is  in  contact  with  its  platetrope,  or  separated  therefrom  only  by  a  thin  1a\^^r  of 
connective  tissue.  We  have  never  observed  an  Interval  corresponding  to  the  p#^— wdo- 
ccdia  or  "  fifth  ventricle  "  of  man. 

(8)  The  natural  endymal  surfaces  of  the  true  ccelicB  or  "  ventricles."    Of  course  th&     pro 
coelise  ("  lateral  ventricles  ")  do  not  appear. 

(4)  The  cut  surfaces  of  the  commissures  and  other  parts  which  cross  the  meson  c=>t  lie 
upon  it.     In  the  cerebellum  (cbl.\  the  relative  areas  of  the  ental  alba  and  the  ectal  drm^^rca, 
forming  the  arbor  tiUe  (07*6.),  are  indicated  by  the  shading ;  with  less  definiteness,  the     albi 
is  shown  in  the  caUosum  {cl.\  the  fornix  (/.),  the  prcBcommissura  {prcs.\  the  postcot^^  mis- 
sura  (pes.),  the  commissura  habenarum  {cs.  A.),  and  the  chiasma  (eh.).    The  section  (^If  the 
medicommissura  (mes.)  should  appear  as  if  composed,  at  least  chiefly,  of  dnerea,  bvit  do 
attempt  has  been  made  to  indicate  the  nature  of  the  cut  surfaces  of  the  Crista  f(fr^iciM 
{Crs.f.\  the  terma  (t),  the  hypophysis  {hph.\  the  infundibulum  {inf.),  the  eonarium    icn.), 
the  optici  and  postoptici  {op,  and  pop.\  the  valcula  (©r.),  the  Crura  cerebri  (Cr.  cb^  >.  the 
metaiela  {mttl.\  or  the  rest  of  the  epencephalon  and  metencephalon  {mten.).    The  ex- 
tent of  the  transverse  fibers  of  the  pons  (pn.)  should  have  been  represented,  at    least 
approximately. 

So  much  of  the  cephalic  boundary  of  the  atda  (a.)  as  intervenes  between  the  proem- 
missura  {prcs.)  and  the  crista  {Crs.f.)  is  very  thin,  and  is  too  indistinctly  shown  10  the 
figure.    Neither  here  nor  at  any  other  point  is  there  any  such  interruption  of  the  wall  u 
would  form  a  communication  between  the  true  coelise  and  the  peeudocoelia  or  the  eetai 
surface  of  the  brain.    It  is  probable  that  the  presence  of  such  a  cammunication  is  is 
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EXPLANATIOX    OF    THE    PLATES,  4C5 

•scribed  to  the  buman  embryo  and  to  some  aninutls  in  Quain  (A,  II,  548)  is  dae  to  the 
artificia]  rapture  of  the  natural  oonnectioos ;  see  p.  086  of  the  same  work. 

Attention  is  called  to  the  foUowiog  points,  chiefly  in  comparison  with  the  haman 
brain : — 


The  appearance  of  the  Rx.  mesalii  (Bx.  hm.)  on  the  meson,  and  the  presence  of  two 
shallow  fiasares,  postradicalia  and  piwradicalia  (FF.  prd.  and  prrtf.)  between  it  and  the 
adjoining  surfaces  of  the  hemisphere. 

The  large  sixe  of  the  commissures,  especially  the  medicommisaora,  which  nearly  fills 
the  dorsal  part  of  the  diacoBlia  ((ie.). 

The  non-appearanoe  of  the  porta  when  the  meson  is  viewed  squarely  ;  it  is  doubtful 
whether  the  human  '*  foramen  of  Monro  "  is  really  visible  from  the  meson. 

The  less  extent  of  the  callosum,  especially  of  its  rostrum  (rm,).  In  some  human 
brains  the  rostrum  does  not  extend  so  far  as  is  usually  represented. 

The  darker  spot  on  the  section  of  the  hypophysis  represents  the  space  occupied  by  the 
oital  mass,  which  haa  been  removed. 

The  relations  of  the  pia  are  not  indicated  at  all,  and  are  not  weU  understood,  especially 
between  the  cerebellum  and  the  metenoephalon  and  mesencephalon. 


PLATE  ni. 

^ith  the  exception  of  Fig.  18,  all  the  figures  upon  this  plate  represent  the  natural 
surfaces  of  regions  which  are  more  or  less  completely  concealed  by  other  parts  in  the 
undiasected  brain. 

§  1168.  Fig.  $• — The  cephalic  aspect  of  the  prosencephalon.  From  Prep. 
294;  x2.  ^ 

The  hardened  brain  was  transected  at  the  F.  pottiea,  so  that  the  preparation  includes 
only  the  cephalic  two  thirds  of  the  prosencephalon. 

The  drawing  represents  the  preparation  tilted  up  so  as  to  expose  the  ventral  aspect 
foreshortened. 

As  compared  with  Fig.  6,  tliis  miglit  well  have  been  made  of  the  natural  size.  A  less 
regularly  symmetrical  braio  would  have  been  more  instructive.  Odc  of  the  Crura  olfac- 
taria  should  have  been  divided  at  a  little  greater  distance  frum  the  prosencephalon. 

So  far  as  appears  in  the  figure,  the  fissures  arc  remarkably  alilie  upon  the  two  sides  ; 
the  left  F.  ansata  (F.  an.),  however,  only  the  roeeo-cephalic  end  of  which  appears  in  the 
figure,  presents  the  somewhat  unusual  but  very  sug^restivo  condition  of  entire  independ- 
ence of  the  lateralis  (which  is  invisible)  and  the  coronalis  {F,  cor.).  On  the  right  side  it 
is  joined  by  the  former  fissure. 

The  right  F.  Sylviana  {F,  8J)  is  shorter  than  the  left,  and  presents  a  slight  terminal 
bifurcation  wliich  is  not  shown. 

In  consequence  of  the  removal  of  the  Lchi  offactorii  and  the  tilting  of  the  whole  prepa- 
ration, so  much  of  the  F.  rhinalis  (M  rh.)  as  lies  cephalad  of  its  union  with  the  super- 
orfoitalis  (F.  w,)  is  practically  obliterated,  and  the  remainder  of  it  is  so  foreshortened  as  to 
appear  as  an  insignificant  intermediate  portion  of  an  extensive  u-shaped  fissure  formed  by 
the  FF.  Sylviana  {F.  8,)  and  superorbitalis  {F.  so,).  "The  appearances  thus  presented 
are  suggestive  in  view  of  the  idea  of  Meynert  ( /,  12),  which  I  also  entertained  at  one  time 
(11,225),  that  the  F.  superorbitalis  represents  the  'anterior  branch'  of  the  human 
F.  Sylviana,  and  that  the  intervening  region  corresponds  to  the  *  operculum.' " 

A  slight  preponderance  of  the  left  hemiEphere  just  caudad  of  the  F.  Sylviana  is  some- 
30 
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wbat  exaprprerated  in  the  figure,  and  tbe  Crura  olfactoria  (Or.  el)  sboald  differ  less  in  form 
and  in  tlielr  distance  from  the  meson. 

The  FF.  olfactoria  {F.  ol.)  appear  as  little  more  than  shallow  furrows. 

On  account  of  the  foreshortening  uf  the  ventral  aspect,  the  line  of  separation  of  the 
Portio  prominens  (P^  p.)  and  the  Pt.  depressa  {PL  d.)  is  indistinct.  The  hypocampal 
lobule  {JA,  hmp.)  on  each  side  has  been  flattened  by  pressure,  and  is  so  represented. 

g  1164.  Fig.  6.— The  caudal  aspect  of  the  prosencephalon,  with  part  of  the  dien- 
cephalon.    From  Prep.  292,  an  adult  9  ;   x  1. 

The  diencephalon  has  been  transected  so  as  to  leave  a  concave  surface  which,  at  the 
meson,  is  close  to  the  caudal  border  of  the  medicommissura  (mcs,\  but  rises  at  the  sides  so 
as  to  coincide  nearly  with  the  caudal  surface  of  the  prosencephalon. 

The  postcommissura  has  been  removed,  and  the  slender  transverse  band  {C$.  fL) 
ventrad  of  the  splenium  (sp.)  is  the  Commissura  habenarum.     Had  the 
sura  been  left,  the  intervening  space  would  be  a  foramen,  Fm,  conanL 

The  shallow  depression  of  the  ventricaudal  surface  of  each  iMmisphere  just  laterad  of 
the  splenium  represents  the  area  of  contact  of  the  optieut. 

The  cerebral  fissures  are  markedly  unsymmetriad,  and  thus  in  contrast  with  those  of 
Fig.  5.  The  right  postrhinalis  (F,  prh,)  is  the  longer,  and  the  right  postsylviana  {F.  p^) 
joins  the  Supersylviana,  although  the  place  of  union  does  not  appear  in  the  figure.  On 
the  contrary,  by  reason  of  the  perspective,  it  jseems  to  be  joined  by  the  F.  medilateralis 
{F.  mix 

The  hypocampal  lobules  {U,  hypocampa)  have  their  proper  rounded  form  in  this 
preparation. 

Part  of  the  diaccelia  (de.)  appears  dorsad  of  the  medicommissura,  and  part  on  its  ven- 
tral side  (Fig.  122).  In  man,  the  commissure  is  smaller  and  the  coelia  corregpondingly 
more  extensive.  On  account  of  the  removal  of  the  hypophysis  and  infundibulum,  the  dia- 
ccelia opens  freely  at  the  Fm.  infundibuli  {Frfl.  inf.), 

§  1165.  Fig.  7. — The  dorsal  aspect  of  the  diencephalon  and  mesencephalon. 
From  Prep's  397  and  494,  adult  $  ,  423,  a  nearly  adult  $  ,  and  506  ;    x  2. 

The  principal  features  of  this  figure  were  drawn  from  Prep.  506.  The  preparation  was 
made  by  lifting  the  caudal  ends  of  the  hemispheres  and  gradually  separating  them,  with 
the  callosum,  fornix  and  velum,  from  the  subjacent  parts.  The  epencephalon  and  meten- 
cephalon  were  then  removed  by  a  transection  just  caudad  of  the  postoptici. 

The  valvula  (imj.)  is  drawn  as  it  appeared  in  Prep  494,  after  inflation  by  blowing  air 
from  the  diac<Elia  through  the  mesocoelia  or  iter. 

Tlie  Commissura  habenarum  {Cs.  h.)  is  really  more  distinct  in  Prep.  397  than  appears 
in  the  figure.  The  habens  {h.\  their  sulci  {SI.  h.)  and  the  lines  of  reflection  of  th«» 
endyma  are  taken  from  Prep.  422,  and  their  distinctness  is  not  exaggerated  in  the  figure ; 
see  Fig.  122. 

The  complete  roof  of  the  diaccelia,  the  diatela  {dtl.),  is  shown  in  Fig.  10. 

As  com])ared  with  the  homologous  parts  in  man,  the  feline  postoptici  {pop.)  and  geni- 
culata  {pgn.  and  prgn.)  Are  larger,  while  the  thalami  proper  (^A.)  seem  to  be  only  the 
mesal  continuations  of  the  prcrgeniculata  {prgn.),  and  to  lack  altogether  the  pulvinar  or 
"  posterior  tubercle  "  of  man. 

§  1166.  Fig.  8.— The  caudal  aspect  of  the  mesencephalon,  with  parts  of  the 
adjoining  regions.    From  Prep.  506  ;    x  1. 

The  plane  of  transpction  coincides  nearly  with  the  caudal  surface  of  the  postoptid 
{pop),  and  has  divided  the  pons  ( pn.)  a  little  caudad  of  its  middle.     The  valvula  {vv.)  wis 
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torn  from  tbiB  preparation,  and  the  line  of  its  attachment  te  not  dlaHnctlj  shown.  Some- 
thing of  its  position  maj  be  jadfced  from  Fi^.  7.  The  caudal  oriflee  oC  the  mesoccelia 
{mfc)  is  shown  here  as  a  nearly  regular  drcolar  spot ;  in  reality,  it  presenta  a  slight  mesal 
extension  at  both  the  dorsal  and  ventral  sides.  Indeed,  when  carefully  examined,  the  so 
called  "  aqnaeductus  Sylvii  "  is  Ikr  from  being  a  perfectly  simple  and  uniform  tube  :  its 
form  in  man  is  indicated  in  Reichert's  Fig.  81  (A,  Taf.  4>.  Among  the  lower  mammals  it 
is  usually  larger,  and  with  the  lower  yertebrates  it  often  has  the  proportions  of  a  true 
ecBlia,  with  lateral  extensions. 

The  cimbia  (emb,)  is  partly  seen  on  the  right.  The  geniculata  (pffn,  and  prgn.)  do  not 
project  as  far  as  they  should.  The  opticl  are  wholly  hidden  from  view  by  the  prominent 
postoptici  (pop ). 

%  1167.  Fig.  9. — The  sinistral  aspect  of  the  mesencephalon  and  diencephalon. 
From  Prep's  491  and  606 ;   x  2. 

The  only  cut  surface  shown  in  this  figure  is  that  caused  by  the  oblique  transection 
between  the  diencephalon  and  the  prosencephalon ;  the  plane  of  section  followed  the 
cephalic  border  of  the  Tractus  opticus  (2V.  op,),  and  corresponds  with  the  8uleu$  Umitani 
between  the  thalamus  and  the  striatum. 

Crossing  the  cms  {Cr.  eb,),  just  caudad  of  the  postgeniculatum  (pgn.),  is  seen  the 
cimbia  (emb,), 

**  Upon  this  figure  should  appear  the  Lemnisctu  superior  and  L.  inferior,  and  the  post- 
hmehium  and  prasbrachium,  provided  they  exist  in  the  cat  as  distinct  parts  visible  at  the 
surface.  I  have  not  been  able  to  satisfy  myself  respecting  their  exact  position  and  limits 
in  the  human  brain,  and  refhiin  from  expressing  any  opinion  oonoeming  them." 

g  1168,  Fig.  zo. — The  dorsal  aspect  of  the  diencephalon,  including  the  diatela. 
From  Prep.  801,  a  half  grown  ^;   xl. 

The  object  of  this  figure  is  to  show  the  existence  of  a  distinct  roof  of  the  diaeoBlia  inde- 
pendent of  the  fornix  and  velum,  which  have  been  removed.  This  diatela  {dtl,)  presents 
the  appearance  of  something  more  than  the  lining  endyma,  but  its  structure  has  not, 
so  fiir  as  we  know,  been  examined.  The  darker  triangular  area  at  the  cephalic  end  of 
the  diatela  corresponds  with  the  delta  fomids  {dU*f.). 

g  1169.  Fig.  zz. — The  Area  cruralis,  with  part  of  the  pons  and  of  the  Ar.  praechi- 
asmatica.    From  Prep*s  506.  425  (nearly  adult  $  )  and  461  (  ^ ) ;   x  1.5. 

This  figrure,  reversed,  is  reproduced  in  outline  in  Fig.  118.  The  general  relations  of  the 
medioornu  are  also  indicated  in  Fig.  118,  and  the  relations  of  the  cornu,  rima  and  pro- 
plexus  in  Fig.  121. 

The  Lobi  temporales  have  been  divided  at  diflfbrent  levels  on  the  two  sides.  From 
the  right,  only  the  extremity,  or  LI.  hypoeampa,  has  been  removed,  and  the  section  of  the 
medicornu  (met/.),  which  is  here  cut  very  obliquely,  is  a  slightly  curved  space  completely 
circumscribed  by  a  nervous  wall.  Neither  in  the  cat,  nor— contrary  to  the  common  belief 
and  the  explicit  statement  in  Quain  (A,  II,  542,  544)^in  man,  dues  the  rima  or  **  great 
transverse  fissure  "  extend  to  the  tip  of  the  medioornu. 

Where  the  U,  hypoeampa  rests  against  the  Tractus  opticus  (TV.  op.\  there  is  usually 
a  deep  notch  which  may  be  called  the  Incisura  hypocampae  (Tne.  hmp.). 

On  the  left  side,  the  hemisphere  was  dissected  00*80  as  to  leave  two  cut  surfaces.  One 
of  these  surfaces  is  plane  and  nearly  horizontal,  and  lies  at  about  the  level  of  the  dorsal 
end  of  the  postgeniculatum  (pgn.).  The  other  is  convex,  and  extends  from  the  cephalic 
border  of  the  former  obliquely  to  the  ventral  surface  of  the  brain  ;  it  corresponds  closely 
with  the  cephalic  border  of  the  Tractus  opticus. 
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The  left  me^lcarna  is  cut  at  nbont  tbe  middle,  and  kt  Dearly  a  right  angle  tritli  iu 
eouree  ;  lience  its  limen  prea^nra  its  characteriBtic  creacentic  section,  the  ental  bonndsry 
being  i\iv  convex  surface  of  the  hypocampa  Ihmp.). 

The  ceplinllc  nmrgin  of  the  tnpdicornu  U  here  seen  to  reach  tiie  surface  of  the  hemi- 
sphere doBe  to  the  Tractui  opticus,  nnd  this  narrow  linn  of  intermpllon  of  the  true  ner 
TODS  wbll  of  tlie  comu  constitutes  the  rima.  Tlie  ecalf  upon  which  this  flgure  was  drown 
did  nnt  permit  the  relatioas  of  the  pvi,  the  velum  and  the  jtroptexia  to  be  shown,  and  the 
unilolations  of  the  ectal  surface,  corresponding  with  the  Fy.  hypucampit  and  JfmbriiP,  and 
the />iieii>lii  iod  fimbria  are  hidden  by  the  projecting  postgenicu latum. 

Most  of  the  cephalic  portion  of  the  brain  bos  lieon  removed,  but  the  PortJo  depressa 
(Ft.  d.)  of  the  praeperforatus  is  seen,  with  part  of  the  Pt.  prorainens  tPl.  p.).  'Tiip 
removal  of  most  of  the  chiasma  i,c7i.)  eiposes  the  form  and  extent  of  Ihe  Recessus  opticus 
{B.«p.). 

The  pons  has  been  IransectM  obliqnclj,  and  lis  caudal  portion  n?move<i.  tigether  with 
the  Test  of  Ihe  e|ien.  and  the  metencephalon. 

The  left  crus  iCr.  <4.)  Is  seen  in  its  whole  length,  excepting  a  small  p«rt  concealed  hy 
the  slightly  projecting  cephalic  border  of  Ihe  jions.  Tbe  well  marked  cimbia  (etiib.)  may 
perhaps  bo  regatdi'd  us  the  booadaiy  between  the  dlencephaliu  portion  of  the  crua  {Pt. 
dien.)  nnd  the  mesencephalic  portion  {Pi.  mm-n,  1,  which  more  directly  supports  the  optic! 
and  pofltopiici :  in  man,  this  part  seems  to  be  more  nearly  concealed  by  the  pons. 

The  right  N.  oculomotorius  (JV.  mm.)  is  seen  to  emerge  from  the  cms  just  caudad  of 
tbe  meaat  end  of  the  cimbia  and  juBt  lalonid  of  the  Sulcus  intercruralis  lateralis  {fU. 
ie.  I.).  A  marked  longitudinal  ridge  of  the  crural  fibers  separates  from  the  pmilgtnifli- 
latura  ( pgn )  a  depressed  area,  the  quadrtuis  (?.]. 

The  albicantia  {abn.)  are  more  closely  nnitod  tlian  in  man.  bat  Inrge,  white  and  per- 
fectly distinguishable.  The  shallow  furrow  between  them,  together  with  the  n  shaped 
furrow  which  forms  their  cephalic  iMiundnry.  Is  the  Sulcus  triradiatus  (S.  trd.). 

The  hypophysis  has  been  removed  so  as  lo  expose  the  Tuber  cinereum  IT.  i:ijt.)  and 
the  ibin  raisHl  tnarRin  of  the  Fm.  infundibuli  (Fm.  inf.). 

Just  caudad  of  the  albicantla,  and  partly  overhung  by  them,  is  a  small  triangular 
depressed  space  with  distinct  perforations  ;   this  seems  to  be  the  true  postperforatus 

ipp/.i- 

The  entire  Arm  iiitrrertiralit  may  be  more  completely  exiMJsed  by  removing  the  cere 
bellum  and  doraiducling  the  "  medulla,"  as  Iu  Prep.  423. 

ti  inn.  Fig.  12. — The  dorsal  aspect  of  the  metencephalon.  From  Prep.  3B7 
(adult  i  ),  401  and  401  ;   1 1. 

"  Tbe  metatela,  like  the  diatela,  seems  tn  consist  of  more  substnntial  tissue  than  sim- 
ply pia  and  cndymu,  but  1  am  not  aware  tliat  its  microscopic  structure  has  been  SHrer. 
taineil,  I  am  in  doubt  respecting  tbe  precise  limits  and  attachments  of  the  metotela 
and  metallic xusea."     No  "  foramen  of  Magendle  "  was  seen. 

^  UTl.  Fig.  13. — Part  of  an  oblique  transection  of  the  prosencephalon  and  dien- 
cephalon  to  shov7  the  form  and  position  of  the  Crista.     From  Pre|).  441  ;   x  9. 

The  brain  was  transected  obliquely  at  an  anglu  of  about  45  degrees  with  the  general 
longitudinal  axis.  The  plane  of  SEH^tlon  pasned  from  u  point  nearly  dorsad  of  the  genu. 
through  the  aula,  the  mcdicomu  and  the  albicantlii.  The  figure  includes  only  a  part  ■>[ 
the  caudal  aspect  of  the  slice. 

The  dorsal  bordem  of  the  hemispheres  are  divaricated  slightly,  and  the  callosum  [d.t 
is  seen  crossing  (be  interval  ;  the  slight  notch  on  each  side  just  dorsad  of  the  calhisim  ie 
the  F.  cdllosalis  {F.  el.). 
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The  strimtA  («.  ».)  are  seen  in  section  just  yentrad  of  the  lateral  expansion  of  the  callo- 
som,  while  the  lower  part  of  the  figure  is  occapled  bj  the  thalami  (t^),  anited  by  the 
medicommissura  (mM.),  Between  each  thalamos  and  the  corresponding  striatam  is  a 
grooTe^  the  Salens  limitans  (8L  U.). 

The  Columnie  fomids  (Ckn,f,)  are  divided  nearly  at  a  right  angle  with  their  coarse, 
and  at  a  point  just  dorsad  of  the  crista  (Cfr«./.),  which  is  particularly  well  shown  in  this 
preparation.  The  open  space  between  the  fornix  and  the  tlialami  is  the  aula  (a.),  and  at 
the  sides  are  the  portae  (p.)  leading  into  the  procalia.  All  the  membranes  and  plexuses 
have  been  removed. 

PLATE  IV. 

Unlike  those  of  Plate  III,  all  of  the  figures  upon  this  plate  represent  cut  sur&oes, 
although  some  natural  surfaces  are  shown  alsa 

%  1172.  Fig.  14. — A  ventre- caudal  view  of  the  fornix,  with  the  adjacent  parts. 
From  Prep's  507,  433  and  896  (adult  6 ) ;  x2. 

The  preparations  were  made  while  the  brain  was  fresh,  so  as  to  permit  more  flattening 
of  the  hemispheres,  and  consequent  exposure  of  the  fornix. 

After  the  removal  of  the  rhinen-,  meten-,  epen  and  mesencephalon,  the  thalami  and 
geniculata  were  excavated  piecemeal,  so  as  not  to  injure  or  displace  the  fornix.  Tlie  cut 
sur&ce  ($.)  at  each  side  of  the  fornix  (/.)  is  the  plane  of  division  of  the  diencephalon  from 
the  striatum. 

The  cephalic  end  of  the  prosencephalon  was  then  sliced  down  to  the  level  of  the  prcp- 
eommwura  (pres.),  which  is  seen  to  send  a  distinct  fasciculus  toward  the  L.  oifuctorins  on 
esch  side.  Then  the  right  hemisphere  was  sliced  obliquely  from  near  the  uieson  dorso- 
laterad  so  as  to  cut  the  medicomu  (meu.)  and  hypocampa  {hmp.)  at  about  the  middle  of 
their  length.  On  the  left  side,  the  L.  temporalis  was  allowed  to  fall  somewhat  by  its 
own  weight  so  as  to  expose  the  fornix  more  fully. 

The  velum  and  all  the  plexuses  were  removed  so  as  to  display  the  peculiar  markings  of 
the  fornix  and  its  mesal  area,  which  is  supposed  to  represent  the  lyra  {ly.). 

The  portae  (p.)  appear  txitb  shorter  and  narrower  than  they  really  are,  on  account  of 
the  obliquity  of  their  planes  to  the  line  of  vision.  The  v-shaped  line  called  ripa  {rp,), 
which  connects  the  two  porta?,  separates  the  delta  (dlt)  or  entocoelian  part  of  the  fornix 
firom  the  remaining  surface,  which  is  wholly  outside  of  the  coelian  cavity.  The  delta 
forms  the  roof  of  the  aula,  the  cephalic  continiution  of  the  diacoelia  bc*tween  the  two 
ports,  and  the  ripa  is  the  line  of  reflection  of  the  endyma  upon  the  two  auliplexuse.s  ;  the 
removal  of  these  plexuses  causes  the  rupture  of  the  endyma  along  the  ripa. 

At  each  side,  the  ripa  curves  dorsad  somewhat  sharply  so  as  to  reach  the  dorsal  end  of 
the  porta ;  at  this  point,  and  dorsocaudad  for  the  entire  len^h  of  the  rima  (r.),  the 
endyma  is  simply  reflected  from  the  oontiguoiA  surfaces  of  the  fimbria  {fmh.)  and  the  cor- 
responding border  of  the  itriatum.  Hence  the  rima  is  virtually  cloud,  and  tlius  wholly 
distinct  from  the  porta. 

On  the  meson,  between  the  portie,  is  seen  the  crista  {Cr».  /.),  which  is  unusually 
rounded  in  this  preparation.  The  carina,  which  sometimes  appears  as  a  slight  mesal  ridge 
extending  dorso-caudad  from  the  crista,  does  not  appear  in  this  preparation.  The  Reces- 
aus  aulas  {R.  a.)  is  the  cleft  between  the  two  Columnae  fornicis  {Clm.f.)  whose  cut  ends 
are  seen  just  caudad  of  the  prascommissura.  The  shading  on  the  caudal  aspect  of  the 
eolunmas  indicates,  but  rather  too  distinctly,  a  slightly  depressed  area,  of  which  the  dorsal 
part,  close  to  the  crista,  sometimes  presents  the  appearance  of  a  transverse  band,  for  which 
the  senior  author  has  su<rgested  the  name  Commissura  famieis  (C:f.), 
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"  After  a  prolonged  examination  of  many  preparations,  I  am  unable  to  define  aecorately 
the  limits  of  the  fornix  proper  and  the  lyra  {ly,).  A  oompariaon  of  the  aocoonts  giren  in 
standard  works  with  the  appearances  presented  by  the  limited  materials  at  my  dispoial 
leads  me  to  doubt  whether  the  relative  extent  of  the  two  parts  in  the  human  brain  is 
well  determined." 

The  fasciola  (fad.)  is  thick,  and  no  part  of  it  presents  the  denticulations  from  which 
its  more  ventral  portion,  in  man,  is  called  "fascia  dentata."  The  peculiar  curve  of  the 
hypocampa,  medicomu  and  fasciola  is  well  indicated  by  the  fact  that  the  F.  hypocampB 
(F,  hmp. ),  which  corresponds  nearly  with  them  in  direction,  is  visible  in  this  preparation 
only  at  its  two  ends,  near  the  splenium  («p.),  and  near  the  tip  of  the  LI.  hypocampx  {li, 
hmp,).  Between  the  fimbria  and  the  fasciola  is  a  depressed  line  which  may  be  called  the 
Fissura  fimbriae  (F.fmb,). 

§  1178.   Fig.  15.— The  dorsal  aspect  of  the  procoelia.    From  Prep.  465 ;   x  1. 

The  special  object  of  tins  preparation  is  to  show  that,  in  the  cat,  no  part  of  the  thaiamui 
appears  in  the  proccelia.    The  cerebellum  {rbl,)  is  shown  only  in  outline. 

Both  hemispheres  were  sliced  from  the  dorsum  to  the  level  of  the  intermediate  part  of 
the  callosum  (c/.).  This  laid  open  both  procoelise  in  some  degree.  The  central  part  of 
each  proccelia  is  called  cella  media  {eel.  m.).  The  right  medicomu  was  then  opened  to 
the  tip,  which,  however,  cannot  be  seen  from  the  dorsal  side. 

The  floor  of  the  procoelia  is  seen  to  be  formsd  by  the  striatum  («.),  the  fornix  (/.)  and 
the  hypocampa  {hmp.).  The  proplexuEes  have  been  turned  in  opposite  directions  for  the 
sake  of  showing  the  absence  of  any  interval  between  the  fornix  and  hypocampa— or  the 
fimbria  which  forms  the  border  of  the  latter — and  the  striatum,  such  as  would  permit  the 
apijearnnce  of  the  thalamus  in  the  procoelia.     See  Fig.  121. 

§  1174.   Fig.  16. — The  rhinocoelia  and  procoelia.     From  Prep's  425  and  493  ;    x2. 

Thi8  figure  shows  the  continuity  ofOie  proccelia  w'th  th^  rhinoccdlia  and  its  conimuniau 
tian  through  the  porta  loUh  the  aula  and  diticadia.     See  §  1151. 

The  rijrht  half  of  the  brain  was  transected  through  the  caudal  part  of  the  medicommia- 
sura  {mcs.).  A  slice  wafl  then  cut  from  the  mcsal  asi)ect  so  as  to  include  the  genu.  ITiis 
exposed  the  praecornu  {prc.u,)  with  the  mesal  aspect  of  the  striatum  <».),  the  rhinocoelia 
{rhc),  and  tlie  relative  extent  of  the  pes  (;?*),  and  the  pero  {po.)  of  the  Lobus  olfacto- 
rius.  A  bristle  was  then  passed  through  the  porta  from  the  praecornu  into  the  aula  {a.). 
Just  ventrad  of  the  bristle  are  the  praecommissura  {prcs.)  and  the  terma  {t.\  The  latter 
is  traced  distinctly  to  the  chiasma  {ch.),  so  that  the  cephalic  wall  of  the  coelian  cavity  is 
comi)l(;te.  Tlie  deeper  shadow  just  dorsad  of  the  chiasma  indicates  the  position  of  the 
Recessus  opticus  (R.  op.). 

Just  dorsad  of  the  bristle,  the  crista  {Crs.f.)  is  seen  divided  upon  the  meson,  and  con- 
tinuous with  the  Columna  fornicis  (Clm.  f.).  The  indentation  between  the  crista  and  the 
praecommissura  corresjwnds  with  the  Recessus  aulae  {R.  a.).  The  triangular  Area  sep- 
talis  {Ar.  spt.),  between  the  fornix  and  the  callosum,  is  the  mesal  surface  of  the  right  half 
of  the  Septum  lucidum  {8pt.  lu.)  and  is  in  contact  \vith  its  platetrope  in  the  undissected 
brain.  Tlie  thickness  of  the  hemiscpta  in  the  cai  renders  the  adjective  lucidum  wholly 
inapplicable. 

§  1175.  Fig.  17.— The  mesal  aspect  of  the  right  hemisphere,  with  the  Lobus 
olfactorius.     From  Prep's  296  and  401  ;    x  1. 

The  caudal  divisions  of  a  hemienceiihalon  were  removed,  and  the  thalamua  carefully 
excavated  so  as  to  leave  undisturbed  the  fornix  (/.)  and  the  fimbria  {/Mb.).  In  this 
respect,  this  figure  may  be  compared  with  the  left  half  of  Fig.  14. 
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The  special  object  of  this  tigoi^  is  to  show  the  hjrpocampal  fissure  {F.  hmp.)  in  its 
whole  Jeojj^h  at  once.  So  great  is  the  curratore  of  the  parts  that  this  is  possible  only  in 
a  single  position  of  the  preparation  in  which  the  meson  is  foreshortttiecL  In  general,  this 
figoie  may  be  eompued  with  Umwb  given  by  Flower  (13)  of  tha  rabbit  aad  sheep. 

The  dorsal  end  of  the  F,  kgpoeampn  is  seen  to  turn  sharply  around  the  splenium  (ip.), 
so  as  to  become  continuous  with  tlie  callosalis  {F.  el).  The  fasciola  {/kI,)  is  wide  and 
devoid  of  denticulatio:i8,  but  is  crossed  obliquely  by  a  shallow  furrow.  In  this  position  of 
the  preparation,  the  F.  fimbriae  {F./mb.)  appears  to  be  continuous  with  a  short  line  pass- 
ing cephalad  to  a  point  ventrad  cf  the  callosum ;  in  reality,  however,  this  latter  line  is 
only  one  of  the  markings  of  the  ventrai  surface  of  the  fornix,  and  the  F,  flmbrut,  like  the 
ealldsalU,  turns  sharply  dorso-caudad  to  terminate  just  cephalad  of  the  splenium  (Fig.  125). 

§  1178.  Fig.  x8. — The  right  procoelia  seen  from  the  ri^t  or  ectal  side.  From 
Prep,  406;   xl. 

The  right  half  of  the  brain  was  removed  in  successive  slices  until  what  remained  was 
about  3  mm.  thick.  Tlie  remainder  of  the  druUum  was  then  everted  from  the  prscornu 
(preu,).  The  proplexus  {prpx.)  is  slightly  displaced,  but  the  porta  is  hidden  by  the 
portiplextts  {fpx.\  The  medicomu  {men,)  and  the  hypocampa  (hmp.)  are  shown  in  sec- 
tion, and  the  other  parts  will  be  readily  recognised.  The  relative  heights  of  the  opticus 
(0pL)  and  the  postopticus  {pop,),  at  a  little  distance  from  the  meson,  are  well  displayed. 
The  short  curved  line  at  the  cephalo  ventral  end  of  the  proccelia  represents  the  begiuning 
of  the  passage  to  the  rhinoccelia  (Fig.  16). 

§  1177.  Fig.  19. — The  left  prscomu  and  porta  exposed  from  the  left  or  ectal  side. 
From  Prep.  495  ;  x  L 

This  figure  represents  the  other  side  of  the  same  brain  from  which  Fig.  18  was  drawn. 
The  preparation  was  made  in  the  same  way,  but  in  addition  the  proplexus  and  porti- 
plexus  were  carefully  snipped  off  sa  as  to  expose  the  porta. 

The  porta  (p.)  is  seen  to  open  between  the  Columna  fomicis  (Clm.  /.)  and  the  cephalic 
end  of  the  thalamus  {th.).  The  orifice  would  appear  larger  if  the  preparation  had  been 
so  placed  as  to  leave  its  plane  parallel  with  the  picture-plane. 

The  membranes  could  not  be  shovm  well  on  so  small  a  scale  (see  Fig.  128).  In  this 
and  in  the  previous  figure,  the  fornix  is  seen  to  be  continuous  with  the  hemiseptum  {Spt, 
lu.)  which  forms  part  of  the  mesal  wall  of  the  prctcornu. 

§  1178.  Fig.  20. — Transection  of  the  fornix  with  the  crista.    From  Prep.  508  ;  x  1. 

The  object  of  this  figure  is  to  show  the  decided  elevation  formed  by  the  crista  {Crs,  /.). 
Only  enough  of  the  rest  of  the  section  is  included  to  locate  the  crista. 

g  1179.  Other  Figures  of  the  Cat*s  Brain.— Since  most  published  figures  of  the  cat's 
brain  illustrate  the  fissures  rather  than  the  structure,  they  will  be  mentioned  in  connec- 
tion with  fig.  124, 125,  later  in  this  chapter. 

SYNONYMS  AND  REFERENCES. 

§  1180.  The  principal  parts  of  the  Amphibian  brain  are  enume- 
rated in  §  1058  and  tabulated  according  to  their  segments  in  §  1069. 

Most  of  the  parts  of  the  Mammalian  brain  which  are  visible  to 
the  unaided  eye  are  named  in  §  1128  in  the  alphabetical  order  of 
their  abbreviations,  and  in  §  1138  they  are  tabulated  according  to 
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aeir  segments.    Synonyms  of  about  twenty  of  the  principal  parts 
ire  given  in  §§  1068,  1059. 

In  the  following  pages  (§§  1181-1833)  the  parts  of  the  mammalian 
brain  are  enumerated  in  the  alphabetical  order  of  the  technical 
names  herein  employed.  Unless  otherwise  mentioned,  these  names 
are  the  same  as  adopted  by  the  senior  author  {9y  14);  the  ap- 
parently new  terms  really  differ  but  little  from  those  in  common 
use  (§  1129). 

Following  the  abbreviation  of  each  name  are  references  to  figures 
and  sections  in  the  present  work  and  to  the  works  on  Human  Anat- 
omy by  Gray  and  Quain.  The  principal  technical  and  English 
vernacular  synonyms  are  then  given,  with  in  most  cases  a  brief 
description  or  commentary  upon  the  part  itself  or  its  designation. 

As  has  been  stated  already,  our  information  is  far  from  satis&o- 
tory,  and  all  parts  of  the  cat's  brain  need  monographic  treatment 

§  1181.  Alba,  (Sabstantia),  a».— §§  W5, 1047 ;  Fig.  112, 116 ;  PI.  IH.  Fig,  18  ;  PL  IV, 
Fig.  14.    Graj,  A,  60 ;  Quain,  A,  II,  558. 

8i/n. — Sabstantia  alba,  white  matter,  white  or  fibrous  nervous  tissue. 

The  alba  constitutes  the  columns  of  the  mj/elon,  most  of  the  ental  portions  of  the  eere- 
hrttm  and  cerebeUum,  and  so  much  of  the  entire  brain  as  is  not  formed  by  the  einerea, 
which  see,  %  1204. 

§  1182.  Albicans,  (Corpus).  abn.—Fig.  115.  116;  PI.  II,  Fig.  8,  4 ;  PI.  UI,  Fig.  11; 
§  1161.     Gray,  A,  621 ;  Quain,  A,  II,  535. 

8j/n.  — Corpus  caudicans,  corpus  mammillare,  bulbas  fomicis. 

The  albicantia  are  a  pair  of  white  elevations  a  little  cephalad  of  the  pons  and  overhang 
ing  the  postperfaratns.    They  are  distinct,  but  less  so  tlian  in  man.     For  their  relation 
to  the  ColumnsB  fomicis,  see  §  1207. 

§  1183.  Arachnoidea,  (Membrana),  arcA.— Fig  112,  H  ;  §  1077.  Gray,  A,  608  ;  Quain, 
A,  II,  519  ;  Westbrook,  1,  348. 

Syn. — ArachnoideuR,  meninx  media,  tunica  serosa. 

Like  thepia,  this  membrane  needs  thorough  examination  in  the  cat 

g  1164.  Arbor  vitae,  arb.  r^— Fig.  88.  117;  PI.  II,  Fig.  4.    Gray.  A,  684;  Quain.  / 
11.  519. 

The  ectal  foliation  of  the  cerebellum  gives  to  the  surface  of  a  dorso-ventral  section 
tree  like  appearance,  to  which  th^  above  name  is  applied. 

g  1185.   Aula  {az.\  n.—F\g.  110-112  ;  PI.  II,  Fig.  4  ;  PI.  Ill,  T\g.  13 ;  PI.  IV.  Fig. 
§§  1065.  1145.     Meynert  (Strieker,  A,  Fiff.  253);  Balfour,  A,  II,  Fig.  257. 

Syn. — *'  Le  vestibule  des  ventricules  lati'raux  "—Milne-Edwards,  A,  XI,  305. 

Cavity  of  the  prosencephalon  primitivum — Mihalkovics,  A,  30. 

Cavity  of  the  "  secundares  vorderhirnbliischen  "—Mihalkovics,  A,  PI.  1,  Fig.  1, 

Cavity  of  the  **  unpaaren  jrrossliirnblase  "— L5we,  A,  93.  Fig.  11,  12,  "  fj«." 

Mesal  portion  of  the  cavity  of  the  "  lobus  conamunis  " — Huxley,  1,  00. 

Mesal  portion  of  **  Foramen  commune  anterius  " — Todd,  A,  676  ;   Quain,  A,  V 
and  other  writers,  according  to  Bell,  B,  PI.  X. 

"  Iter  ad  tertium  ventriculum  " — Monro,  A,  9. 
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"  Rima  ad  infiindibuli,  i.  yolTa"— Vaiioiii  authors,  aoooiding  to  DoDgliflon,  A,  906. 
Mesal  portion  of  the  foramen  of  Monro— Balfour,  A,  II,  257. 
Meeal  portion  of  the  "  ventrieulua  communiB  " — SUeda,  6, 180. 
Meeal  portion  of  the  "  common  Tentricnlar  cavltj  ** — Spitzka,  U^  81. 

The  aula  is  the  most  cephalic  part  of  what  is  oommonlj  known  as  the  third  verUrieU, 
Its  best  defined  portion  lies  between  the  two  porte,  and  is  bounded  cephalad  by  the  fornix 
and  caudad  by  the  medioommissura.  Yentrad  it  reaches  the  chiasms  so  as  to  include  the 
Recessus  optid ;  dorsad  it  is  bounded  by  the  triangular  area  of  the  fornix,  called  delta. 
The  form  of  the  cavity  is  therefore  peculiar  and  irregular. 

The  Name, — The  origin  of  the  name  and  the  reasons  for  its  use  are  briefly  stated  in 
g  1065.  Much  remains  to  be  done,  especially  in  Comparative  Anatomy  and  Embryology, 
before  the  limits  of  this  cavity  can  be  well  defined. 

g  1186.  Auliplexus,  apj.-— Fig.  118 ;  §  1066. 

The  aulic  portion  of  the  "  plexus  choroideus  ventriculi  tertii "  or  diupiexus. 

This  portion  of  the  plexus  is  so  slight  that  it  would  hardly  need  a  separate  designation 
but  for  the  possibility  tiiat  in  the  cat,  as  in  Menobrancbus,  the  larger  dlaplexus  may  be 
only  an  extension  of  the  more  primitive  auli  plexus. 

%  1187.  Area  cruralis  {flz\  Ar.  ©r.— Fig.  116. 118  ;  PI.  II,  Fig.  8 ;  PI.  HI.  Fig.  11. 

A  convenient  name  for  the  ill-defined  and  non-homogeneous  area  of  the  baiii  eneephali 
bounded  by  lines  prelected  laterad  from  the  pons  and  chiasms.  See  Area  intercruralie 
(§  1189). 

g  118a  Area  elliptica,  Ar.  f/.— Fig.  116  ;  PI.  II.  Fig. :) ;  §  ll40. 

According  to  the  Am.  Jour,  of  Neurology,  etc.  (1, 102),  this  is  the  surface  of  the  oUvn, 
notwithstanding  the  funiculi  of  the  if.  hypogloeeue  emerge  laterad  of  it  instead  of  mesad 
as  in  man. 

g  1180.  Area  intercniralia  (as),  Ar.  icr.— Fig.  116, 118  ;  PI.  II,  Fig.  8  ;  PI.  HI.  Fig. 
11 ;  g  1188. 

8yn, — Interpeduncular  space ;  Area  intercruralis  (manuscript) — Spitzka,  7,  165. 

If  the  diverging  fibrous  tracts  sometimes  called  pedancuU  crrtbri  are  to  be  called  crura, 
then  the  space  bounded  by  them  and  by  the  pons  and  chiasnia,  should  be  intercmral 
rather  than  interpeduncular. 

§  1190.  Area  ovalis,  Ar.  ot.— Fig.  116 ;  PI.  II,  Fi^.  3  ;  §  1140. 

The  surface  of  an  elevation  of  the  ventro-lateral  aspect  of  the  metencephalon,  laterad 
of  the  Area  eUiptica, 

According  to  the  Am.  Jour,  of  Neurology,  etc.  (I,  102),  this  corresponds  with  the  Tuber- 
cle of  Rolando,  "  ttibercolo  einereo." 

g  1191.   Area  postpontilis  (of.),  Ar.  ppn.— Fig.  116 ;  PI.  II,  Fig.  8  ;  §  1188. 
The  ventral  aspect  of  the  metencephalon.     It  includes  the  Area  eUiptica,  the  Ar.  ovalis, 
the  pyramis  and  trapetium,  and  the  ectal  origins  of  several  nerves. 

g  1192.  Area  prschiasmatica  {a«.),  Ar.  preh.— Fig.  116 ;  PI.  II,  Fig.  8. 
The  ventral  aspect  of  the  btuie  eneephaU  cephalad  of  the  chituma. 

g  1193.  At.  septalis,  Ar.  «pt.-F1g.  117;  PI.  II.  Fig.  4;  PI.  IV,  Fig.  16. 

The  mesal  surface  of  either  half  of  the  Septum  lucidum  ;  se?  peevdoecdUi,  §  1297. 

Septal  area — Flower,  13,  634.    The  name  is  ascribed  to  Huxley. 

g  1194.  Calcar  (avis^.  cfc.— Gray,  A,  62.J :  Quain,  A,  II,  542. 

This  is  the  brief  synonym  of  hipptcampvjn  minar.  crgttt  and  unciform  eminence.  It  des- 
ignates a  projection  into  the  posteornu  of  man  and  monkeys,  and  has  net  been  observed  in 
the  cat,  where  the  posteornu  is  not  normally  developed. 
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%  1195.  Callosum  (««.)»  d,—¥\g.  88,  104,  115,  117,  122,  125 ;  PI.  U,  Pig  4 ;  PI.  ni, 
Fig.  18:  PI.  IV,  Fig.  15-17,  20.    Gray,  A.  623;  Quain,  A,  II,  537. 

Syn. — Corpus  callosum,  commisBura  magna,  trabs  cerebri. 

A  broad  band  of  nerve  fibers  connecting  the  mesal  surfaces  of  the  hemispbercs  aloBg  a 
line  dorsad  of  the  fornix  and  curved  ventrad  at  each  end.  The  cephalic  curvature  is  the 
genu  and  the  caudal  the  spUiiium, 

in  nearly  its  caudal  half,  the  callosum  is  in  contact  with  the  fornix  at  the  meson  and 
for  1-2  mm.  laterad  (Fig.  122,  §  1140).  With  care  the  callosum  may  be  dissected  up  from 
the  fornix,  and  at  the  splenium  the  two  are  then  seen  to  be  continuous.  lu  fact,  a  simple 
way  of  describing  their  relations  is  the  following : — 

The  two  hemispheres,  originally  separate,  become  united  along  two  lines  represented 
by  the  callosum  and  the  fornix.  The  former  is  approximately  straight,  excepting  at  its 
ends,  the  cephalic  corresponding  with  the  genu  and  roiftrum.  The  latter  forms  the  seg- 
ment of  a  circle,  but  the  caudal  end  turns  dorsad  to  become  continuous  "with  the  caudal 
end  of  the  callosal  line  which  is  curved  ventrad  at  the  splenium. 

The  fibers  constituting  the  larger  part  of  the  callosum  pass  dorsad  of  the  praecdia  and 
thus  constitute  its  roof ;  the  fibers  of  the  fornix  pass  ventrad  of  the  procoelia  and  thus 
enter  into  the  composition  of  its  floor ;  the  fibers  of  the  splenium  are  intermediate,  and  are 
partly  continued  into  the  hypocampa  and  partly  into  the  general  caudal  part  of  the  hemi- 
sphere.   These  relations  are  indicated  in  PI.  IV,  Fig.  10,  20. 

Notwithstanding  the  fact  that  the  callosum  exists  only  in  mammals,  is  larger,  as  a 
rale,  in  the  higher  members  of  the  group,  and  presumptively  has  great  physiological 
imix)rtance,  tliere  are  recorded  several  cases  of  its  more  or  less  complete  absence  from  man, 
once  without  serious  lack  of  mental  or  physical  power  (Malinvemi  [Henry,  Jf ]) ;  and  the 
senior  author  has  reported  (/•?)  a  case  of  its  complete  absence  in  a  cat  which  is  not 
known  to  have  been  peculiar  during  life. 

§  119G.  Canalis  centralis  (myelonis),  {az),  Cn.  ce.— Fig.  99,  100, 109, 113, 117;  PI.  II, 
Fig.  4.     Gray,  A,  68  ;  Quain,  A,  II,  500. 

Tlie  central  canal  of  the  **  cord." 

The  mesal  canal  of  the  myelon,  which  expands  cephalad  and  is  opened  up  into  the  dor- 
simesal  fissure  so  as  to  form  the  luctacculia.  In  the  cat  this  canal  persists  through  life,  but 
in  man  it  is  said  to  be  commonly  olliterated  in  the  adult,  excepting  at  the  cephalic  end. 

«;  1197.  Carina  iaz.)»  ci. — This  is  a  mesal  ridge  upon  the  vent  ro  caudal  as}  ect  of  tlit» 
fornix,  extending  from  the  ciista  the  entire  length  of  the  delta.  It  varies  in  distinctncfs 
and  does  not  ap|X)ar  upon  any  of  the  preparations  here  figured,  but  is  very  well  marked 
in  Prep.  530,  M.  C.  U. 

g  1198.  Cauda  striati,  ed.  «.— This  is  not  distinctly  shown  in  the  figures  and  has  not 
been  accurately  observed  by  us. 

The  slender  tail-like  prolongation  of  the  striatum. 

Former  writers  who  mentioned  this  portion  of  the  striatum  (Todd,  Gratiolet.  Hirwh- 
feld,  and  Cuvier,  B,  III,  51)  gave  it  no  special  name.  Recently  it  has  been  described  by 
Da'.ton  (  /,  12)  under  the  name  of  surcingle.  Having  vainly  requested  him  to  substitute 
f  )r  tliis  vernacular  term  some  equivalent  technical  one.  the  senior  author  reluctantly  pro- 
posed (//,  134)  the  name  here  employed,  which  is  approved  by  Spitzka,  7,  165. 

^  1199.  Cella  media,  cet.  m.—V\.  IV,  Fig.  15;  §  1147.  Gray,  A,  025;  Quain,  A, 
II.  040. 

Tlio  central  or  intermediate  portion  of  the  proca'lifi  ;  its  limits  are  not  defined. 

S  1200.  Cerebellum  (az.),  cbl.— Fig.  8S,  104,  113-117;  PI.  I,  Fig.  1,  2 ;  PI.  11,  Fig 
3,  4  ;  PI.  IV,  Fig.  15  ;  §  1074  (C).     Gray,  A,  032  ;  Quain,  A,  II,  515. 

Si/ /I. — Cerebrum  parvum. 
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Next  to  the  oerebram,  the  largeet  portion  of  the  brain.  A  single  foliated  mass,  form- 
ing with  the  yalvula  the  dorsal  part  of  the  epenceplialon  and  consiitating  the  roof  of  part 
of  tlic  epicGelia. 

§  1201.  Cerebrum  {az,\  c6.— Fig.  88, 104. 113-117,  124, 125  ;  PI.  I,  Pig.  1,  2  ;  PI.  II, 
Pig.  8. 4 ;  PI.  III.  Fig.  5.  6.  18 ;  PI.  IV,  Fig.  14-20.    Gray,  A,  015 :  Quain,  A,  II,  622. 

8yn. — Prosencephalon,  heniisphene. 

The  larij^est  portion  of  the  brain,  forming  two  convoluted  lobes  between  the  Lcbi  Ufae- 
tarii  and  the  thalami;  the  former  are  partly,  the  latter  wholly,  covered  by  them.  The 
Mriata  and  hypoeampoB  are  thickenings  of  certain  parts. 

The  thalami  and  optici  are  not  properly  '*  internal  parts  of  the  cerebrum." 

§  1202.  Chiasma  («.),  cA.— Fig.  116-118 ;  PI.  II,  Fig.  8,  4;  PI.  UI,  Pig.  5,  11 ;  PI.  IV, 
Fig.  16.    Gray,  A,  621,  689;  Quain,  A,  II»  586. 

Byn. — Chiasma  nervorum  opticorum,  optic  commissure. 

The  Bubcylindrical  x-shaped  mass  at  the  base  of  the  brain  formed  by  the  union  and 
decussation  of  the  two  optic  tracU  ;  from  it  the  NN,  optiei  pass  to  the  eyes. 

Bemark^—We  are  not  aware  that  special  observations  have  determined  the  extent  of 
the  crossing  or  decussation  of  the  fibers  at  the  chiasma  in  the  cat ;  the  precise  arrange- 
mmit  seems  not  to  have  been  determined  for  man  (Meynert  [Strieker,  A,  688J ;  Ferrier, 
A,  72  ;  Wadiworth,  1,  528). 

§  120;i  Cimbia,  <j//i6.-Fig.  116. 118 ;  PI.  II,  Fig.  8 ;  PI.  Ill,  Fig.  9, 11  ;  §  1142. 

8jfn. — Tractus  transversus  podunculi — Qudden,  as  quoted  by  Meynert  (Strieker,  A,  787). 

A  fibrous  band  crossing  the  Orus  cerebri  just  cephalad  of  the  cctal  origin  of  the  JV.  ocu- 
lomotoriuB,  It  may  be  traced  from  between  the  opticui  and  the  paaigeniculcUum  to  near 
the  ventrimeson,  where  it  suddenly  enters  the  cms. 

The  senior  author  has  suggested  {14,  554)  that  the  cimbia  may  be  regarded  as  indicat- 
ing the  line  of  juncticm  bjtween  the  mesencephalic  and  diencephalic  portions  of  the  eras. 
The  name  was  proposed  as  a  brief  substitute  for  Qudden's  descriptive  term  ;  it  signifies  in 
architecture  a  band  or  fillet  about  a  column. 

^  1204.  Cinerea,  (Substantia\  cin.-P\.  Ill,  Fig.  18;  PI.  IV,  Fig.  14,  15,20;  §995. 
Gray,  A,  622  ;  Quain,  A.  II,  558 ;  Meynert  (Strieker,  A.  651). 

8]fn. — Qray  matt^^r,  ganglionic  or  cellular  nervous  tissue,  vesicular  neurine. 

The  myelonal  cinerea  has  been  mentioned  in  §  998.  Tlio  ena*|.lia1ic  cinerea  is  arranged 
by  Meynert  (Stricki?r,  A,  651)  in  four  categories  :  cortex  certbri ;  Ixtsal  ganglia  [striata  and 
thalami]  ;  central  tabular  gray  [lining  the  cgbHsd]  ;  cerebellar  cinerea.  The  central  tubular 
gray  is  the  subject  of  a  paper  by  Spitzka  f/). 

g  1205.   Clava,  <j/».— PI.  Ill,  Fig.  12.     Gray,  A,  612  ;  Quain,  A,  II,  605. 

8yn, — Processus  clavatus,  funiculus  gracilis,  pyramis  posterior. 

The  slender  fibrous  band  forming  the  margin  of  the  metaccelia.  It  is  the  cephalic  con- 
tinuation of  the  slender  **  posterior  median  column  "  of  the  myelon. 

The  name  is  used  in  accordance  with  the  remark  of  Spitzka  {7, 165).  We  have  not 
encountered  it  elsewhere. 

§  1206.   Columna  dorsalis  (myelonis>.  Qm.  d.— Fig.  112  ;  PI.  I,  Fig.  1 ;  PI.  II,  Fig.  12. 

Gray.  A,  605  ;  Quain,  A.  II,  494 

8yn, — Columna  posterior,  the  "  posterior  white  column  of  the  cord." 

Efcepting  in  Fig.  112,  no  distinction  is  indicated  l)etween  the  larger  Clm.  dormlia  and 

the  smaller  and  more  mesal  "  posterior  median  column,"  which  is  commonly  regarded  as 

merely  a  part  thereof,  and  is  continued  as  the  clava. 

g  1207.  Columna  fornicis,  Clm.  /.—Fig.  113,  117.  123  ;  PL  II,  Fig.  4  ;  PI.  Ill,  Fig. 
IS  ;  PL  IV,  Fig.  14, 16,  20 ;  8  1145.    Gray,  A,  628 ;  Quain,  A,  II,  548. 
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Byn, — Cms  fornicis  anterloB,  anterior  pUlar  of  the  fornix. 

The  fibrous  fasciculus  which  forms  the  cephalic  boundary  of  the  porta,  extends  ventrad 
to  the  albicans  and  dorso-caudad  as  the  lateral  half  of  the  body  of  the  lomix.  The  colomna 
is  a  difierentiated  part  of  the  embryonic  tertna  and  is  continuous  with  the  hemiseptum. 

The  two  columniB  are  separated  by  the  Becesstu  aula  and  coiyoined  by  the  (hmmiaaura 
fornieis, 

%  1208.  Columna  lateralis  (myelonis),  Clm.  /.—Fig.  104, 112  ;  PI.  I,  Fig.  1,  2  ;  PI.  II, 
Fig.  3.     Gray,  A,  605 ;  Quain.  A,  U.  494. 
The  lateral  white  column  of  the  "  cord." 

§  1209.  Columna  ventralis  (myelonis),  Cim.  v.— Fig.  112  ;  116  ;  PI.  II,  Fig.  8  Oray, 
A,  605  ;  Quain,  A,  II,  494. 

The  **  anterior  white  column  of  the  cord." 

§  1210.   Commissura  fornieis  (a«.),  C#./.— PI.  IV,  Pig.  l4. 

This  name  was  provisionally  applied  by  the  senior  author  {Id,  548)  to  what  appears  in 
some  preparations  to  be  a  transverse  band  just  ventrad  of  the  crista  fornida, 

§  1211.  Commissura  habcnarum  (qz,\  Ci.  ^.— Pig.  117;  PI.  II,  Fig.  4;  Fl.  III. 
Fig.  6  ;  §  1143. 

A  narrow  band  of  apparently  nervous  tissue  connecting  the  caudal  ends  of  the  babeov 
and  constituting  the  cephalic  boundary  of  the  Foramen  conarii. 

§  1212.  Conarium  (a£.),  cw.— Fig.  Ill,  112,  114,  117;  PI.  II.  Fig.  4;  PI.  HI,  Pig.  7, 
10  :  §§  1064,  1148.     Gray,  A,  630  ;  Quain,  A,  II,  549. 

^n. — Glandula  pinealis,  epiphysis  cerebri. 

A  subglobular  mass  forming  a  part  of  the  roof  of  the  diaccelia  just  cephalad  of  the 
postcommissura.  There  is  no  good  evidence  of  its  true  nervous  structure,  and  its  functions 
are  unknowu. 

§  1213.  Cortex,  r^ir.— Fig.  123;  PI.  II.  Fig.  4 ;  PI.  Ill,  Fig.  13;  PI.  IV,  Fig.  lo,  20; 
§  1147.    Gray,  A,  623  :  Quain.  A,  II,  521,  559. 

The  ectal  ciiwreu  of  the  cerebrum  or  cerebellum,  more  commonly  of  the  former,  li 
consists  of  several  more  or  less  distinct  layers,  whose  structure  and  relations  are  figuivd 
and  described  by  Meynert  (Strieker,  A,  (560)  and  Bevan  l^wis  {1,  88). 

§  1214.  Crista  fornieis  {az.),  Cr^./.-Fig.  117  ;  PI.  II,  Fig.  4  ;  PI.  Ill,  Fig.  13  ;  PI.  IV, 
Fig.  14,  16,  20. 

A  hemispherical  or  semioval  elevation  of  the  caudal  surface  of  the  fornix  just  dorsad  of 
the  Recessus  aulse,  between  the  portae  and  opp98ite  the  cephalic  convexity  of  the  medi- 
commissura.     It  is  continue<i  dorso-caudad  us  the  carina. 

The  crista  seems  not  to  have  been  observed  prior  to  the  senior  author's  paper  (7).  He 
has  observed  it  in  the  brains  of  a  sheep  and  human  subject,  but  has  not  looked  further  for 
it.  Probably  it  will  be  found  in  most  if  not  all  mammals.  Its  histological  composition, 
function  and  morphological  significance  are  unknown.  We  can  only  surmise  that  it  may 
mark  the  dorsal  limit  of  the  primitive  terma. 

§  1215.  Cms  cerebri,  Or.  cb.— Fig.  Ill,  112,  116-118;  PI.  U.  Fig.  3,  4  ;  PL  III,  Fig. 
9,11. 

Syn. — Pedunculus  cerebri,  caudex  cerebri,  cms  anterius  medullae  oblongata^. 

The  fibrous  mass  forming  with  its  fellow  the  support  of  the  mesencephalon  and  dien- 
ccphaAon,  and  extentling  from  the  pons  to  the  chiasma, 

§  1216.  Cms  olfactorium,  6V.  o/.— Fig.  116, 117,  124,  125  ;  PI.  II.  Fig.  3,  4  ;  PI.  IH, 
Fig.  6  ;  §  1139.     Gray,  A,  620,  637  ;  Quain,  A,  II,  566. 

Syn. — Cms  rhinenc^^phali,  Owen,  A,  I,  298 ;  olfactory  nerve  or  tract,  Quain.  A,  II, 
566  ;  Gray,  A,  G:J8. 
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The  eontnurted  portion  of  the  brain  between  the  prosencephalon  and  the  LobuB  olfac- 
torios.    Its  central  sor&ce  is  continnoos  candad  with  tlie  Tractos  rliinalis. 

g  1217.    Delta  (fornicis),  (at,\  dlt.—Fig.  120 ;  PI.  IV,  Fig.  14. 

The  triangular  enioecdian  area  of  the  ventro-caada]  surface  of  the  fornix,  constituting 
the  roof  of  the  aiuia.  Its  base  coincides  with  a  line  between  the  porte,  and  its  two  other 
Bides  are  np(B,  lines  of  reflection  of  the  endyma  upon  the  intruded  auliplexus.  It  does  not 
appear  to  have  been  observed  prior  to  the  senior  author's  paper  {U). 

§  1218.  DiacoBlia  (oi.).  dc.— Big.  110-118, 117,  120, 122 ;  PL  II.  Fig.  4;  PI.  UI,  Fig.  7; 
PI.  IV,  Fig.  16 ;  8  1148.     Gray,  A.  (129  ;  Quain,  A,  II.  646. 

dfn. — Ventiiculus  tertius,  thifd  ventricle,  middle  ventricle,  mediventride. 

The  irregular  mesal  cavity  lietween  the  tbalami,  bounded  dorsad  by  the  diatela,  poet- 
commiasura  and  conarium ;  ventrad  by  the  diencephalic  portion  of  the  Crura  cerebri,  the 
albicantia.  Tuber  dnereum  and  terroa  (reinforced  by  the  chiasma),  continuous  cephalad 
with  the  aula  and  caudad  with  the  mesoccelia.  Most  of  its  dorsal  portion  is  occupied  by 
the  medioommissura.  The  diaocelia  represents  the  cavity  of  the  primitive  "  anterior  cere- 
bral vesicle." 

The  reasons  for  adopting  this  and  the  other  names  for  the  encephalic  cavities  are  stated 
in  §  1064  and  the  papers  there  referred  to. 

§  1219.  Diaplcxus,  cfpa;.— Fig.  112,  118,  117,  122;  PI.  II,  Fig.  4;  PI.  IV,  Fig.  16; 
8  1148.    Gray,  A,  628  ;  Quain,  A,  II,  545. 

8yn. — ^Plexus  choroideus  ventriculi  tertii,  plexos  choroideus  medius. 

The  string-like  vascular  plexus  extending  the  entire  length  of  the  diacoelia  on  each 
side;  it  is  slightly  attached  to  the  diatela  and  has  firmer  onnections  by  vessels  at  its 
ends,  which  are  not  clear  to  ua.  It  is  continuous  cephalad  with  the  auliplextu.  For  the 
name,  see  §  1066. 

g  1220.    Diatela  {nt.\  d«.— Fig.  111-118. 117,  122;  PI.  Ill,  Fig.  10.     Reichert,  A,  155. 

The  membranous  or  atrophied  nervous  roof  of  the  di&coclia.  Its  exact  composition  has 
not  been  ascertained,  but  it  seems  to  consist  of  something  more  substantial  than  endyma. 
Judging  from  current  statements  respecting  the  roof  of  the  "  third  ventricle,"  this  delicate 
tela  is  usually  torn  off  with  the  fornix,  and  no  notice  ia  taken  of  tlie  ragged  lines  of  its 
separation  along  the  Sulcus  habencB  on  each  side.  In  the  Museum  of  Cornell  University, 
however,  there  are  preparations  of  the  cat  and  rabbit  which  show  the  diatela  after  the 
removal  of  the  fornix  and  velum,  while  the  ripa  or  lines  of  reflection  are  apparent  upon 
many  others,  as  in  that  shown  in  PI.  Ill,  Fig.  7. 

§  1221.  Dienccphalon  {«.),  <Un,—V\g.  88,  110-113,  116-118,  122;  PI.  II.  Fig.  8,  4; 
PI.  III.  Fig.  6,  7,  9-11 ;  PL  IV.  Fig.  16, 18,  19 ;  §  1081.     Gray,  A,  111 ;  Quain,  A,  II.  755. 

Syn, — Deutencephalon,  thalamencephalon,  interbrain,  'tweenbrain. 

The  encephalic  segment  between  the  mesencephalon  nnd  tlio  pro8(;nce])halon.  Its 
cavity  is  the  diacoslia  ("  third  ventricle  "),  and  its  cliief  constituents  are  the  thalami. 

§  1222.   Dura  (mater),  rf.— Fig.  88 ;  §  1104.     Gray,  A,  606 ;  Quain,  A,  II.  569. 

The  flrm  membrane  which  linos  the  cranial  cavity,  is  reflected  upon  the  osseous  tento- 
rium (g  552),  and  is  produced  between  the  hemispheres  on  tlie  falx  cerebri ;  it  is  an  cnto- 
eranial  perioHeum. 

Notwithstanding  its  feminine  form,  dura  is  frequently  employed  without  the  substan- 
tive mater. 

§  1228.   Eminentia  auditoria,  Em.  au.— PI.  I.  Fig.  2 ;  PI.  11.  Fig.  8  :  g  1140. 

The  name  was  suggested  by  the  senior  author  ( 14,  5:j6)  for  the  distinct  elevation  just 
latend  of  the  trapezium,  whence  springs  the  JV.  audU'yriua.  It  is  continuous  mesad  with 
a  Traettu  auditorius,  which  does  not  appear  in  the  figures. 
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§  1224.  Endyma,  «n^.— Fig.  Ill,  112,  121-123 ;  §  1079.  Gray,  A,  080 ;  Qnain.  A, 
II,  540. 

Qyn, — Ependyma,  pia  mater  interior. 

The  epithelial  lining  of  the  cobHib,  which  is  reflected  upon  the  plexuses. 

§  1225.  Epencephalon  (oa.),  «p<5».— Fig.  88, 104,  110-114, 117;  PL  I,  Fig.  1.  2;  PL  II, 
Rg.  8.  4;  PI.  in.  Fig.  12  ;  PL  IV,  Fig.  16.    Gray,  A,  111 :  Quain,  A,  11,  755. 

The  encephalic  segment  including  the  eerebeUum,  pons^  pedunculi^  valtvUa,  and  the  eor- 
responding  part  of  the  "  medulla.'* 

While  it  is  convenient  to  recogniaie  the  segment,  its  precise  limits  are  difficnlt  to 
assign,  and  Spitzka  (7,  165)  inclines  to  abandon  the  segmental  name  altogether.  If  the 
caudal  boundary  coincides  with  the  margin  of  the  pons,  the  trapezium  of  man  will  be 
included  therewith,  while  that  of  the  cat  remains  in  the  metencephalon. 

8  1226,  EpiccBlia  (az.\  epc.—Yig,  110-113. 117 ;  PL  II,  Fig.  4;  §  1141.  Gray.  A,  685; 
Quain,  A,  II,  512. 

Syn. — Ventriculus  quartus  or  fourth  ventricle,  the  cephalic  part ;  vcntriculas  oerebellL 
The  cavity  of  the  epencephalon,  covered  by  the  cerebellum  and  valvula. 

§  1237.  Fasciola, /w?.— Fig.  121;  PI.  IV,  Fig.  14,  17.  Gray,  A,  627;  Quain,  A, 
II,  545. 

Syn, — Fascia  dentata,  fosciola  cinerea. 

The  somewhat  tliickened  margin  of  cinerea  along  the  fimbria.  In  man  the  ventral 
portion  has  commonly  been  called /(Meia  dentfita  ;  in  the  cat,  however,  there  is  no  dentim- 
lation,  and  the  name  fascia  is  certainly  misleading ;  hence  the  senior  author  proposed 
(5>,  185)  to  employ  fosciola  for  the  whole. 

S  1228.  Fimbria,  /m6.— Fig.  121 ;  PL  IV,  Fig.  14,  17.  Gray.  A,  627;  Quain,  A,  IL 
542.  544. 

Syn. — Corpus  fimbriatum,  t^pnia  hippocampi. 

The  strip  of  alba  forming  the  border  of  the  hypocampa  and  one  of  the  boundaries  of 
the  rima. 

§  1229.  Fissura  ansata,  F.  an, — Tliis  and  the  other  cerebral  fissures  (including  all 
the  fissures  named  in  §  1129  excepting  the  four  appertaining  to  the  myelon)  are  briefly 
discussed  in  the  last  part  of  this  chapter.     See  especially  the  Table  of  Synonyms  (§  l:>42). 

§  1230.  Fissura  dorsilateralis  (myelonis),  F.  dl.—Flg.  112;  PL  I,  Fig.  1.  Gray,  A, 
C05  ;  Quain,  A,  II,  493. 

g  1231.  Fissura  dorsimesalis  (az.),  F.  dms—Fig.  112;  PL  I.  Fig.  1  ;  PL  HI.  Fig.  12. 
Gray,  A,  605  ;  Quain,  A,  II.  493. 

Syn. — The  **  posterior  fissure  of  the  cord." 

§  1232.  Fissura  ventrilateralis,  F.  t/.— Fig.  112,  116  ;  PL  II,  Fig.  3.  Gray,  A.  G05  ; 
Quain,  A,  II,  493. 

§  1233.  Fissura  ventrimesalis  (az.),  F.  vms.—Fig.  99,  100,  109, 112  ;  PL  II,  Fig.  3. 
Gray,  A,  605  :  Quain,  A,  II,  493. 

The  "  anterior  fissure  of  the  cord." 

§  1234.   Flocculus.^.— Gray,  A,  634 ;  Quain,  A,  II,  5ia 

We  are  not  sure  that  tliis  is  represented  in  the  cat,  although  it  has  been  homologized 
by  some  with  the  Lobulun  appendkularis. 

§  1235.  Foramen  caecum  {az.),  Fm.  cc—Fl.  II,  Fig.  3,  4  Gray,  A,  610 ;  Quain,  A, 
II,  504. 

Syn. — Fossa  caeca — Spitzka,  3,  6. 
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The  name  here  employed  was  used  by  Vlcq  d'Azyr  (A,  PI.  XVIII,  "  48  "),  and  ia  givcD 
in  DongUaon ;  it  ahould,  we  think,  be  retained,  notwithstanding  the  aomewbat  an  usual 
use  Qlf  foramen, 

§  1286.   Foramen  conarii  {at),  Fm.  en. — PI.  Ill,  Fig.  6. 

The  interval  between  the  postcttmmiseura  and  the  Commisaura  habenarum. 

%  1287.   Foramen  infundibuli  (of),  Fin,  in/.— Rg.  118;  PI.  Ill,  Fig.  11. 
The  orifice  left  after  removal  of  the  hypophyaia  and  infundibulunL 

8  ia».  Fornix  («.).  /.  -Fig.  117, 122  ;  PI  II,  Fig.  4 ;  PI.  Ill,  Fig.  13 ;  PI.  IV.  Fig. 
14-30 ;  §§  1144, 1172.    tiiay,  A.  «27  ;  Quain,  A.  II,  543. 

Syn. — Camara,  testudo  cerebri. 

A  Bubtriangoiar  fibrous  sheet,  forming  successively  the  cephalic  boundary  of  the  aula 
and  ports,  the  roof  of  the  aula,  and  part  of  the  floor  of  the  proccelie.     (See  ^  1457.) 

The  form,  constitution,  direction  and  relationa  of  the  fornix  are  exceedingly  difficult  to 
describe,  and  indeed  are  not  fully  understood.  The  fornix  proper  includes  the  following 
parts  :  edumna,  eammistura,  eritia,  carina,  delta  and  lyra.  The  fimbria  are  its  caudo-lat- 
eral  prolongations  to  the  tips  of  the  hypocampal  lobules,  while  the  fibrous  fasciculi  consti- 
tuting the  colunms  are  described  aa  beginning  in  the  thalami,  passing  ventrad  to  form  a 
figure-of-eight  turn  in  the  albicantia,  then  passing  dorsad  just  caudad  of  the  pnecommissura 
to  form  the  lateral  halves  of  tlie  *'  body  "  of  the  fornix,  which  again  are  continued  into  the 
fimbrite.  Between  the  thicker  lateral  parts  of  the  body  of  the  fornix  is  the  thin  and  ill- 
defined  surface  known  as  lyra. 

The  caudal  portion  of  the  fornix  is  in  contact  with  the  ventral  aspect  of  the  callosum 
at  and  for  a  short  distance  latrrad  of  the  meson,  and  the  two  are  continuous  at  the  sple- 
nium.    See  callosum  (§  1195). 

The  feline  fornix  is  proportionally  much  wider  than  the  human,  and  may  be  torn  into 
several  bands  on  each  side,  as  indicated  by  the  v-shaped  lines  in  PI.  IV,  Fig.  14. 

%  1239.  Genu  (aa.).  ^.-Fig.  117 ;  PL  II, Fig.  4  ;  PI.  IV,  Fig.  17.  Gray,  A, 628 ;  Quain, 
A,  II,  688. 

The  knee-like  cephalic  curvature  of  the  callosum,  ending  in  the  rartrum. 

%  1240.  Habcna,  A.- Fig.  117, 122  ;  PL  II,  Fig.  4 ;  PI.  IV,  Pig.  10 ;  g  1148.  Gray,  A, 
fyO  ;  Quain.  A,  II,  549. 

S^n. — Halienula,  pednnculus  conarii. 

The  ridge  along  the  dorso-mesal  aapect  of  the  thalamus  ;  it  may  be  said  to  bo  the  dor- 
sal limit  of  the  mesal  surface,  as  the  Sulcus  hnbense  is  the  mesal  limit  of  the  dorsal  surface. 

The  habena  terminates  on  the  cephalic  slope  of  the  thalamus  as  a  more  or  less  distinct 
tubercle  which  marks  the  dorsal  limit  of  the  portii ;  it  joins  its  platetrope  by  the  Cs.  habe- 
narum,  forming  the  cephalic  boundary  of  the  Fm.  conarii. 

§  1241.    Hemiaeptum  (cerebri),  Am«p<.— Fig.  117;  PI.  IV,  Fig.  16. 
This  is  the  lateral  half  of  the  septum  (lucidum),  which  see  (§  1815) ;  its  mesal  surface, 
the  Area  septalis,  is  joined  with  its  platetrope  by  connective  tissue  (§  1187, 4). 

§  1242.  Hcmisphara.  hem.—F'ift.  104,  110-118.  124,  125  ;  PI.  I,  Fig.  1,  2  ;  PL  II,  Fig. 
8,  4 ;  PL  III,  Fig.  5,  6.  11,  13 ;  PI.  IV,  Fig.  14  -CO. 

Syn. — Ganglion  hemisphapricuro,  hemicerebrum,  lobus  prosencephalicus. 

The  lateral  half  of  the  largest  portion  of  the  brain,  united  with  its  platetrope  by  the 
fornix,  callosum  and  praecommissura.  Its  cavity  is  the  proccDlia.  and  the  striatum,  hypo- 
campa,  and  (in  man  and  monkeys)  calcar  are  thickenings  or  involutions  of  the  parietes. 
The  surface  ia  convoluted,  presenting  fissurse  and  gyri.  The  cincrea  is  mostly  near  the 
aur&ce,  forming  the  cortex  cerebri.    See  cerebrum,  g  1201. 
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§  1248.  Hypocampa,  hmp.-^YX^.  122 ;  PI.  Ill,  Fig.  11 ;  PI.  IV,  Fig.  14.  15,  18.  19 ; 
§  1147.    Gray,  A,  627  ;  Quaiu.  A.  11,  541. 

tjym. — Hipiiocampus  major,  cornu  Aminouis. 

A  tliickeDiug  and  involutiou  of  ths;  parietes  of  the  medicoma,  fonning  ito  floor. 

The  convexity  conBtituting  the  hypocampa  corresponds  with  a  well-marked  ectal  fissure, 
the  F.  hypocampce.    The  ectal  surface  also  preseute  thefasciola,  fimbria  and  F.  fimbria. 

The  grounds  for  preferring  the  name  employed  by  Vicq  d'Azyr  (A,  61,  PI.  VII,  Fig, 
1,  8  ;  PI.  VIII,  Fig,  2),  and  ascribed  by  him  to  Arantius  and  Varoliui,  are  briefly  stated  by 
the  senior  author  (0, 125  ;  14,  541). 

§  1244.  Hypophysis  (a« ),  7tp^.— Fig.  Ill,  112,  116.  117 ;  PI.  D,  Big.  8.  4 ;  g  1084. 
Gray,  A,  621 ;  Quain,  A,  II,  535 ;  Balfour,  A,  II,  858. 

^^.— Corpus  pltuitarium,  pituitary  gland. 

A  subcordate  mass  attached  to  the  Tuber  cinereum  by  a  tube,  the  inftindibulum.  It 
does  not  appear  to  consist  of  true  nervous  tissue,  and  its  functions  are  wholly  unknown  ; 
but  it  is  constant  throughout  the  vertebrate  series,  excepting  Amphioxus  ;  see  Owen,  1. 

%  1245.  Incisura  hypocampae,  Inc.  Amp.— Fig.  118 ;  PI.  IV,  Fig.  11. 
A  more  or  less  distinct  crenation  of  the  mesal  border  of  the  hypocampal  lobule,  where 
it  abuts  against  the  Tractus  opticus. 

§  1246.  Infundibulum  (az.),  in/.— Fig.  116,  117 ;  PI.  II,  Fig.  8.  4.  Gray,  A,  621 ; 
Quain,  A.  II.  585. 

The  short  thin-walled  tube  by  which  the  hypophysis  is  connected  with  the  Tktber 
cinereum. 

It  has  several  antiquated  synonyms,  but  the  name  here  given  is  almost  univenally 
employed. 

§  1247.    Insula,  tVw.— Gray,  A,  616  ;  Quain,  A,  11,  525. 

Si/n. — Insula  Reilii,  Qyri  operti,  Lobulus  Fissurse  Sylvii.  Lobulus  Corporis  striati. 

In  man  and  monkeys,  and  perhaps  some  other  mammals,  the  cortex  cerebri  opposite 
the  striatum  is  elevated  and  more  or  less  convoluted.  By  the  subgrowth  of  the  neighbor- 
ing regions,  it  becomes  nearly  or  quite  concealed,  whence  the  name  Oyri  operti.  The 
insula  has  not  been  identified  in  the  cat ;  see  struitum,  §  1318. 

§  1248.  Interopticus,  inop. — The  interoptic  lobe  of  some  Reptiles  (Spitzka,  4,3,  J  1); 
we  have  not  observed  it  in  the  cat. 

§  1249.  Iter  (az.),  it. — See  mcsocoelia  (§  1263).  The  entire  name  is  iter  a  te)i>o  ad 
qiiartum  ventriculum,  but  as  the  only  other  iter  {iter  ad  infundihulnm)  is  rarely  use<l.  the 
senior  author  has  suggested  (f/,  135)  the  single  word  as  a  convenient  designation  of  the 
contracted  mesoccelia  of  mammals. 

§  1260.   Limes  alba,  Im.  ff/&.— Fig.  116  ;  PI.  I,  Fig.  2  ;  PI.  II,  Fig.  3. 

The  Radix  lateralis  of  the  olfactory  lobe  presents  two  distinct  tracts  or  paths  for 
which,  from  their  color,  the  senior  author  has  proposed  (.9, 135  ;  14 ^  537)  the  names  limes 
alba  and  limes  cinerea.     The  latter  is  laterad  of  the  fornix. 

§  1251.   Limes  cinerea,  Im.  an.— See  limes  alba  (g  1250). 

§  1252.  Liquor  cceliarum,  Iq.  c. — The  liquor  ventriculorum  cerebri.  The  ooelian  sur- 
faces are  always  moistened  by  a  serous  liquid,  secreted  presumably  by  the  plexuses.  We 
have  never  observed  an  abnormal  increase  of  this  liquid  in  cats,  but  hydrocephalus  has 
been  recorded  of  several  domesticated  animals  as  well  aa  of  man. 

§  1253.  Lobulus  appendicularis  (cerebelli).  U.  ap.— Fig.  116 :  PI.  I.  Fig.  2  ;  PI.  II. 
Fig.  3. 

The  name  has  been  applied  to  the  more  or  less  distinct  projection  consisting  of  two  or 
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tliree  folia  or  laminfle  of  the  lateral  lo1)e  of  the  cerebellum.  It  rests  in  the  Faua  appen- 
dicular.'i  of  the  periotic  bone  (Fig.  59,  F«.  ap.).  It  is  larjBfer  in  dos^  (see  Wilder,  11,  217, 
Fig.  1),  and  very  large  and  long  in  the  bear  and  seal.  The  name  flueculua  has  sometimes 
been  applied  to  it,  bat  its  homology  with  that  part  of  the  human  cerelioHam  is  not  clear. 

g  1254.  Lobnlus  hypocamp«,  U.  Amp.— Fig.  116 ;  PI.  I,  Fig.  1 ;  PI.  II,  Fig.  8;  PI. 
HI,  Fig.  6  ;  PL  IV,  Fig.  14,  17. 

8yn. — Alveus  (?),  snbiculum  Ct),  protuberantia  natiformis. 

The  senior  author  had  suggt^sted  (f>,  185)  for  this  the  single  name  montieului,  but 
withdrew  it  (14,  537)  on  the  representation  of  Spitzka  (7»  165)  that  the  name  had  been 
applied  to  a  port  of  the  cerebellum. 

§  1255.  Lobus  lateralis  (cerebelli),  L,  /:— Fig.  116  ;  PI.  I,  Fig.  1,  2 ;  PI.  II.  Fig.  8  ; 
PI.  IV,  Fig.  15.    aray.  A.  684 :  Quain,  A,  II,  517. 

8yii. — The  lateral  lol)e  of  the  cerebellum.  This  and  the  mesal  lobe  or  vermis  are  not 
well  defined  from  each  other.  The  Lobulus  appendieularu  is  an  appendage  of  the  L. 
lateralis. 

§  1256.  Lobus  olfactorius,  L.  ol.—Fig.  116,  117 ;  PI.  I,  Fig.  1,  2 ;  PI.  II,  Fig.  8,  4 ; 
PI.  IV.  Fig.  15-19.    Gray.  A,  636  ;  Quain,  A,  II,  506. 

i%n. — Bulbus  olfactorius,  olfactory  lobe,  olfactory  nerve. 

The  enlarged  extremity  of  each  half  of  the  rhinencephalon  which  gives  off  the  olfac- 
tory nerves.  In  man,  it  and  the  cms  are  so  small  as  to  have  been  called  olfactory  nerve. 
It  contains,  however,  a  distinct  rhinoccelia ;  see  pero  and  pes. 

%  1257.  Lobus  temporalis,  L.  tmp.^Pl  I,  Fig.  2  ;  PI.  II,  Fig.  8 ;  PI.  Ill,  Fig.  5  ;  PI. 
IV,  Fig.  14.    Oray,  A,  616  ;  Quain,  A,  II,  530. 

That  portion  of  the  hemisphere  which  is  caudad  of  the  Sylvian  fissure.  Its  dorsal 
limit  is  not  defined.  Ita  ventral  end  is  the  LatmluB  hypocampcB^  and  the  surface  ventro- 
mesad  of  the  F.  patrhimUU  is  the  TraetuB  paitrhinalU. 

%  1258.   Lyra  {az.\  ly.—T\g,  122  ;  PL  IV,  Fig.  14.    Gray,  A,  628  ;  Quain,  A,  II,  544. 
Bifn. — Psalterium,  corpus  psalloides,  lamina  medullaris  triangularis  cerebri,  spatium 
trigonum. 

This  name  is  applied  to  part  of  the  ventral  surface  of  the  fornix.     It  is  not  well  defined. 

§  1259.  Medicommissura  («.),  »*«.— Fig.  117,  122  ;  PI.  II,  Fig.  4;  PI.  Ill,  Fig.  6, 18; 
PL  IV.  Fig.  16 ;  §  1143.    Gray,  A,  630  ;  Quain,  A,  II,  540. 

8yn, — Commissura  media,  commissura  mollis,  the  middle  or  soft  commissure. 

The  junction  of  the  two  thalami  in  the  dorsal  \)SjX  of  the  diacoelia.  It  seems  to  consist 
of  cells  rather  than  fibers. 

§  1280.  Mcdicomu,  wkrt/.—Fig.  113,  118,  119,  121 ;  PI.  Ill,  Fig.  11 ;  PI.  IV,  Fig. 
14. 15  ;  §  1147.     Gray,  A,  626 ;  Quain,  A.  II,  541. 

Byn  — Comu  medium,  c:>mu  descendi^ns,  cornu  inferius,  digital  cavity. 

The  strongly  curved  extension  of  the  cclla  media  of  the  proccelia  to  the  tip  of  the  L. 
temporalis ;  its  fioor  is  formed  by  the  hy|K>campa. 

g  1261.   Medipeduncttlus  (cerebelli),  mpd.—%  1141.     Gray,  A,  655  ;  Quain,  A,  II,  516. 

8yt^ — Pedunculus  medius.  crus  medium,  processus  e  ceruU^llo  ad  pontem,  brachium 
pontis. 

The  subcylindrical  fibrous  mass  connecting?  the  pons  with  the  cerebellum.  It  is  over- 
hang and  concealed  by  the  L.  lateralis.  It  was  called  punttbrachium  by  the  senior  author 
(9,  186)  under  a  misapprehension. 

§  1262.  Mesencephalon  (as.),  tmen.—Fig.  110-114.  llfi-118;  §  1061.  Gray,  A,  HI  ; 
Qoain,  A,  n,  755. 

I^n. — Midbrain.     It  embraces  the  optici,  postoptici  and  crura, 
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§  1363.  Mesocoelia  {az.\  rMc,^¥\g.  110-118,  117 ;  PI.  H,  Fig.  4;  §  1055.  Oray.  A, 
080  ;  Quain,  A,  II,  652. 

dyn» — Aqusedactiis  Sylvii,  iter  a  iertio  ad  qoartum  ventricalum,  TeDtricului  opticus, 
▼entricolus  mesencephali. 

The  mesencepUalic  cavity,  enclosed  by  the  crura  cerebri,  the  optid  and  postoptici,  and 
opening  cephalad  into  the  diacoelia  and  caudad  into  the  epicoelia. 

§  1264.  MetaccBlia  (a«.),  m<<j.— Pig.  113,  117  ;  PI.  II,  Fig.  4 ;  §  1065.  Gray,  A.  685 ; 
Qaain,  A,  II,  512. 

Syn, — Ventriculus  qnartus^  caadal  portion.  As  has  been  admitted  (§  1225)i  it  is  dilB- 
calt,  perhaps  impossible,  to  define  accurately  the  limits  of  the  metaccelia  and  epicoelia. 

§  1265.  Metaplexus,  tntpa;.— Fig.  116  ;  PI.  II,  Fig.  8.  Luschka,  A,  PI.  Ill ;  Gray.  A, 
636  ;  Quain,  A,  II,  513. 

8yn. — Plexus  choroideus  ventriculi  quarti,  plexus  choroideus  inferior. 

We  have  not  yet  satisfied  ourselves  respecting  the  nature  and  connections  of  this 
plexas,  and  have  provisionally  designated  the  prominent  plexus  between  the  dorsal  border 
of  the  medalla  and  the  cerebellum  as  the  metaplexus  latercUis. 

§    1266.   Metencephalon  (az ),  mten.—Fig.  110-118. 116 ;  PI.  I,  Fig.  1,  2 ;  PL  II,  Fig. 
8,  4 ;  PI.  Ill,  Fig.  12.    Gray,  A.  Ill ;  Quain,  A,  II,  755. 
iS^.— Meduila,  as  far  as  the  pons.     See  §§  1061, 1225. 

§  1267.  Metatela  {cut.),  mUL—F\g.  Ill,  112,  116;  PI.  II,  Fig.  4;  PL  HI,  Fig.  12. 
Luschka,  A,  PI.  III. 

8yn. — Tela  choroidea  inferior. 

Notwithstanding  this  atrophied  roof  of  the  metacoelia  is  so  obvious  with  Amphibia  as 
to  have  been  once  mistaken  for  the  cerebellum,  it  is  usually  ignored  in  the  dlsscrction  of 
the  mammalian  brain,  probably  because  of  its  tenuity  and  its  liability  to  be  torn  off  with 
the  cerebellum. 

As  has  been  stated  in  several  places,  there  is  much  to  be  learned  respecting  the  struc- 
ture of  the  metatela,  the  arrangement  of  the  metaplexus  and  the  **  Foramen  of  Magendie.'* 
The  probability  of  the  existence  of  the  latter  is  increased  by  the  experiments  of  VVe^t- 
brook  {1),  which  should  be  repeated  upon  the  cat ;  detailed  descriptions  and  enlarged 
figures  are  required  (§  1082). 

§  12G8.  Myelon  (az.\  my.— Fig.  88,  104,  109-113,  116;  PI.  I,  Fig.  1,2;  PI.  II,  Fi^-. 
3,  4.     Gray,  A.  604 ;  Quain,  A,  II,  489. 

Syn. — Medulla  spinalis,  spinal  cord,  spinal  marrow,  chorda  spinalis. 

It  is  described  in  §  1006  and  in  connection  with  the  figures  above  named. 

§  1209.  Nervus  abducens,  N.  nh. — ^This  and  the  other  cranial  nerves  (i-xii)  are 
treated  of  in  the  next  chapter.  The  ectal  origins  are  shown  in  Fig.  IIG  and  in  PI.  II. 
Fig.  3. 

§  1270.  Obex,  ob. — We  have  not  yet  identified  this  in  the  cat.  It  is  mentioned  by 
Spitzka  (.?,  18),  and  also,  we  think,  by  Meynert  (Strieker,  A). 

§  1271.  Oliva,  olx>. — According  to  the  Am.  Jour,  of  Neurology,  etc.  (I,  102),  the  eleva 
tion  called  Area  elliptlca  (Fig.  116  ;  PI.  II,  Fig.  3,  Ar.  el.)  represents  the  olita  or  Corpus 
olivarium,  notwithstanding  the  funiculi  of  the  N.  hypoglostms  emerge  laterad  of  it. 

§  1272.  Opticus  (Lobus),  (?;>.— Fig.  110-112,  114,  116,  117;  PI.  II,  Fig.  4 ;  PI.  Ill, 
Fig.  7,  8,  9. 12 ;  PI.  IV,  Fig.  18,  19 ;  §  1142.     Gray,  A,  631 ;  Quain.  A,  II,  551. 

Syn. — Corpus  bigeuiinum  anterius,  natis  cerebri,  one  of  the  corpora  quadrigemina, 
cephalic  lobe  of  the  mesencephalon. 

As  seen  in  PI.  Ill,  Fig.  7,  8,  9,  the  opticus  is  more  regularly  convex  and  less  elevated 
than  the  postopticus. 
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§  1273.  Pero  (olfkctorias).  po.—PL  IV,  Fig.  16;  §  1139.  Meynert  (Strieker,  A.  Fig. 
261). 

This  name  was  propoeed  hy  the  aeDior  author  (9,  185)  for  the  softer  ectal  layer  of  the 
Lebu§  dfactoriuB  from  which  the  olfactory  nerves  arise.  The  word  signifies  a  kind  of 
boot  made  of  raw  hide,  and  seems  more  appropriate  than  the  term  BuUnu  ol/actoriut 
used  by  Meynert  (Strieker,  A,  671). 

§  1274.  Pes  (olfactorias),  p».  a.—Pl.  IV,  Fig.  16;  g  1180.  Meynert  (Strieker,  A, 
Fig.  961). 

This  name  was  proposed  by  the  senior  author  (f>,  136 ;  14,  088)  for  the  ental  and 
fibroos  portion  of  the  Lobns  olfactorins.  It  is  in  harmony  with  the  term  erva^  already  in 
nse,  and  with  pero,  which  was  proposed  at  the  same  time,  and  less  apt  to  be  misunderstood 
than  the  term  Lolnu  d,  used  in  this  restricted  sense  by  Meynert  (Strieker,  A,  671). 

g  1275.  Pia  (mater),  pi.— Fig.  Ill,  112,  121-123;  §  1078.  Gray,  A,  609;  Qualn.  A, 
n.  571. 

^A.^Meninz  rasculosa,  membrana  vasculoea,  membrana  tenuis. 

The  immediate  envelope  of  the  myelencephalon,  dipping  into  the  fissures  and  sup- 
porting the  vessels.     Its  relations  to  the  tel»  and  plexuses  are  not  fully  understood. 

§  1276.  Pons  (Varolii),  (as.),  pn.— Fig.  116,  118;  PI.  II.  Fig.  3,4;  PI.  Ill,  Fig.  9,  U. 
Gray,  A,  610 ;  Quain,  A,  II,  511,  756. 

i6||fn.— Pons  cerebelli,  tuber  annulare,  protul)erantia  basilaris. 

The  bridge  like  mass  upon  the  basis  eneephali  connecting  the  two  sides  of  the  oerobel- 
1am.  It  forms  a  prominent  landmark  of  the  mammalian  brain,  and  is  not  present  with 
the  lower  vertebrates. 

§  1277.  Porta,  p.— Fig.  110-118, 120,  128 ;  PI.  Ill,  Fig.  18 ;  PL  IV,  Fig.  14, 16, 18, 19 ; 
%  1065.     Gray,  A,  630  ;  Quain,  A,  II,  544. 

I^n. — Foramen  Monro!,  lateral  orifice  of  the  y-shaped  Foramen  Monroi. 

This  more  or  less  constricted  communication  between  the  aula  and  the  proccelia  is 
described  in  connection  with  the  figures  al)ove  named  and  in  §g  1096,  1145, 1151.  The 
reasons  for  adopting  the  single  word  in  place  of  the  compound  term  have  been  given  by 
the  senior  author  (3)»  • 

§  1278.  Portio  depressa  (praperforatl),  Pt.  d. — The  caudal  and  depressed  portion  of 
the  (Locus)  pneperforatus,  which  see  (g  1293). 

§  1279.  Portio  diencephalica  (Cruris  cerebri),  Pt.  den,—F\g.  116, 118 ;  PI.  Ill,  Fig  9. 
11 ;  §  1142. 

In  the  cat  the  Crus  cort*bri  is  traversed  by  the  cimbia,  and  its  ventral  surface  is  seim- 
rated  thereby  into  a  caudal  or  mesencephalic  portion  and  a  cephalic  or  diencephalic.  The 
latter  presents  a  longitudinal  ridge,  mesad  of  which  is  the  quadrans,  while  the  postgenicn- 
latum  lies  just  laterad  of  it. 

§1280.  Portio  mesencephalica  (Cruris  cerebri),  Pt.  mseiL—Fig.  116,  118;  PJ.  II, 
Fig.  8;  PL  in.  Fig.  11 ;  g  1142. 

This  is  the  part  of  the  cms  which  is  visible  upon  the  undissocted  brain  between  the 
pons  and  the  hemisphere.  See  Crus  cerebri  (§  1215),  cimbia  (§  1203),  and  Portio  dience- 
phaliea  {%  1279). 

§  1281.  Portio  prominens  (prffperforati),  Pt.  p. — The  cephalic,  elevated  and  usually 
furrowed  portion  of  the  (Locus)  praeperforatus,  which  see  (g  1293). 

g  1282.   Portiplcxus,  ppj-  -Fig.  118,  123. 

This  name  was  propost^d  by  the  senior  author  {0»  186)  for  that  small  portion  of  the 
plexus  which  hangs  in  the  porta. 


484  ANATOMICAL    TECHNOLOOT. 

§  1288.  Postcommissura  {at,\  pcB.—Y'ig.  Ill/ 112,  117;  PI.  II.  Fig.  4;  PL  III; 
§  1143.    Gray,  A,  680 ;  Qaain,  A,  II,  546. 

8yn, — CommisBura  posterior. 

Composed  of  transverse  fibers  forming  tlie  caudal  part  of  the  roof  of  the  diaooelia,  and 
thoB  joining  the  dorsal  portions  of  the  tbalami. 

§  1284   Postcorau,  pcu.—Qnj,  A,  625 ;  Quain,  A,  II,  542. 

8iyn. — Comu  posterios  ventricoli  lateralis,  cavitas  digitata. 

This  caudal  prolongation  of  the  proooBlia  is  normally  present  only  in  man,  monkeys, 
seals  and  cetacea.  The  hydrocephalous  brain  of  a  dog  reported  by  the  senior  author  {23) 
presented  a  distinct  postcomu,  so  that  perhaps  it  may  be  regarded  as  normally  rodimentaiy 
or  undeveloped  rather  than  totally  absent  in  the  ordinary  mammala 

§  1285.  Postgeniculatum,  pgn.—mg,  118 ;  PL  III,  Fig.  7-11 ;  g  1144.  Gray,  A,  681 ; 
Qoain,  A,  II,  552. 

dyn, — Corpus  geniculatnm  internum. 

The  elevation  at  the  side  of  the  diencephalon,  between  the  Tractus  opticus  and  the 
dmbia.    It  is  proportionally  much  larger  in  the  cat  than  in  man. 

§  1286.  Postopticus,  p^.-Fig.  114 ;  PL  n.  Fig.  2 ;  PL  III,  Fig.  7-9 ;  PI.  IV,  Fig. 
18, 19 ;  §  1142.     Gray,  A,  631  ;  Quain,  A.  n,  551. 

dyn, — Testis  cerebri,  corpus  bigeminum  posterius,  one  of  the  corpora  quadrigemioa, 
caudal  lobe  of  the  mesencephalon. 

The  marked  elevation  just  cephalad  of  the  cerebellum  and  valvula. 

§  1287.  Postpedunculus,  ppd.-^  1141 ;  Gray,  A,  635 ;  Quain,  A,  II,  516. 
9yn, — Processus  e  cerebello  ad  medullam  oblongatam ;  restibrachium  (Spitxka,  7, 165). 
The  fibrous  fasciculus  passing  from  the  dorsal  aspect  of  the  metencephalon  dorso- 
cephalad  to  the  cerebellum,  mesad  of  the  medipedunculus. 

§  1288.  Praegeniculatum  (Corpus),  prgn.—V\.  Ill,  Fig.  7-9;  §  1144.  Gray,  A,  631  ; 
Quain,  A,  II,  552. 

8yn. — Corpus  geniculatum  externum. 

There  seem  to  be  no  distinct  lines  of  demarcation  between  the  Tractus  opticus,  the 
prsegeniculatum  and  the  thalamus. 

§  1289.  Postperforatus  (Locus),  {az.),ppf.—F\g.  116,  118  ;  PL  II,  Fig.  8  ;  PI.  Ill,  Fig. 
11.     Gray,  A,  621 :  Quain,  A,  II,  535. 

8yn. — Locus  perfomtus  posticus,  pons  Tarini. 

A  small  triangular  area  overhung  by  the  albicantia,  and  presenting  a  few  pores  for  the 
transmission  of  vessels.     It  is  apparently  smaller  than  in  man. 

§  1290.  Praecommissura  (az.\  prcs.—F\g.  Ill,  112, 117 ;  PL  II,  Fig.  4  ;  PL  IV,  Fig. 
14,  16,  17  ;  g§  1067,  1152.     Gray,  A,  630 ;  Quain,  A,  II,  546. 

Syn. — Commissura  anterior  cerebri. 

At  the  meson  this  commissure  is  a  subcylindrical  fibrous  fasciculus  just  cephalad  of 
the  Columnse  fornicis.  It  expands  laterad  and  reaches  the  striata  and  Crura  olfactoria, 
which  it  thus  connects  across  the  meson.  In  man,  according  to  Meynert  (Strieker,  A,  680), 
the  connection  of  the  olfactory  lobes  with  the  commissure  is  slight. 

§  1291.  Praecornu,  prcu.—F'ig.  113,  120;  Pi.  IV,  Fig.  15, 16, 18,  19  ;  §  1140.  Gray, 
A,  625;  Quain,  A,  H,  541. 

Syn. — Cornu  anterius  ventriculi  lateralis. 

The  cephalic  portion  of  the  proccelia.  It  is  quite  high,  but  compressed,  the  striatum 
projecting  into  it.  The  ventrocephalic  end  narrows  suddenly  to  become  continuous  with 
the  rhinocoelia. 
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%  1202.  Pnepeduncttlus,  prpd.— g  1141.    Gray.  A,  685 :  Quain,  A.  II.  570. 
S^n, — PedancaloB  oerebelli  saperior,  processus  c  cerebello  ad  testim,  croB  oerebelli 
gaperiiia,  testibracbiom. 

The  prepedoDculi  extend  from  tbe  cerebellum  to  the  base  of  the  postoptici,  and  form 
the  walls  of  the  cephalic  and  longer  \yB^n  of  the  epiccelia. 

§  1298.  Prapcrforatus  (Locus),  piy/.— Fig.  116,  118  ;  PL  II,  Fig.  8  ;  PI.  Ill,  Fig.  11. 
Oiaj.  A,  621 ;  Quain.  A,  II,  586. 

^n, — Locus  perforatus  anterior  «.  anticus,  anterior  perforated  space. 

The  irregular  area  just  cephalad  of  the  chiasma.  In  man  it  is  comparatiTely  small,  but 
in  the  cat  it  is  larger  and  presents  two  quite  distinct  portions,  a  cephalic  which  is  more 
or  less  elevated  and  often  distinctly  marlied  bj  longitudinal  furrows  and  ridges,  and  a  cau- 
dal which  is  smaller,  depressed,  and  smooth  excepting  for  the  vascular  perforations  which 
characterize  the  entire  area.  The  two  divisions  are  hence  named  Portio  prominefi*  and 
Portio  depresta.  Between  the  depressed  portions  is  the  slight  gray  elevation  of  the  terma, 
forming  part  of  tbe  floor  of  the  Reoessus  opticus. 

§  1294.  Procoelia,  pre.— Fig.  110-118  ;  PI.  IV,  Fig.  15,  10, 18, 19;  §  1064.  Gray,  A, 
634  ;  Quain.  A,  II,  589.  ^ 

i6^/i.— Vontriculus  lateralis,  ventriculus  tricomis,  lativentriculus,  first  or  second  ven- 
tricle. 

The  lateral  cavity  of  the  prosencephalon,  communicating  through  the  porta  with  thH 
aula  and  thus  with  its  platetrope,  and  with  the  mesal  series  of  ocbWsb.  Cephalad  it  opens 
into  the  rhinocoelia. 

§  1295.  Proplcxus,  prpx.—Fig.  118,  121 ;  PL  IV,  Fig.  15.  18 ;  §§  1006,  1149.  Gray, 
A,  627 ;  Quain.  A,  II,  545. 

8yn. — Plexus  choroideus  ventriculi  lateralis. 

The  larger  part  of  this  plexus  of  the  proccelia  is  formed  by  the  intrusion  of  the  velum 
or  of  venels  thereof  between  the  fimbria  and  the  Sulcus  limitans  so  as  to  appear,  still  cov- 
ered  by  endyma,  in  the  medicomu.     Its  length  thus  coincides  with  that  of  the  rima. 

A  smaller  portion  of  the  proplexus  projects  laterad  into  the  pnecomu,  as  shown  in  PL 
IV,  Fii?.  18. 

Respecting  the  continuity  of  the  endyma  upon  the  proplexus,  see  Todd  (A,  III,  704)  ; 
Balfour(A,  II.  364.  Fig  260.  261) ;  Mlvart  (B.  267) :  Gray  (A,  027) ;  Quain  (A.  II,  540;. 

§  1296.  Prosencephalon  (ag.l  pren,—F\g.  110-118  ;  PL  I,  Fig.  1,  2  ;  PL  II.  Fig.  8,  4  ; 
PL  III.  Fig.  5.  6, 11.  18  ;  PL  IV,  Fig.  14-20 ;  §§  1061. 1138,  1145.  Gray.  A,  111  ;  Quain, 
A.  II.  7C9. 

Syn. — Cerebrum,  hemisphiersp,  forebrain. 

The  cavities  of  the  prosencephalon  are  the  aula,  the  porUe  and  the  procalicB, 

§  1297.  Pscudocoelia  {az.\  psc.— §§  1004.  1137  (4).  1162  {2\  Gray,  A,  627 ;  Quain,  A. 
11,548. 

iSl^n.— Ventriculus  quintus.  ventriculus  septi  pellucidi,  ventriculus  Sylvii,  incisura 
septi,  sinus  septi  pellucidi.  fifth  ventricle. 

In  man  the  mesal  surfaces  of  the  hemispheres  between  the  calloeum  and  fornix  art; 
separated  by  an  interval,  the  **  fifth  ventricle."  In  the  cat  the  two  hemisepta  are  in  con- 
tact, and  the  pseudocoelia  does  not  exist. 

§  1298.  Pyramis,  py.— Fig.  110 ;  PL  II,  Fig.  8.  4  ;  §  1140.  Gray,  A,  612  ;  Quain,  A, 
11.504. 

i%». — Corpus  pyramidale,  prepyramid,  ventripyramid,  anterior  pyramid. 

At  the  side  of  the  meson,  \ust  caudad  of  the  iK>ns  and  extending  a  little  caudad  of  the 
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Area  ovalis.  The  pTramids  are  commonly  regarded  as  oontinoationa  of  the  Utenl^faUier 
than  of  the  ventral  columoB  of  the  myelon.  .  .      ^,. , 

The  use  of  the  short  term  pyramU  was  snfrgested  by  Spitzka  (7, 165).  .  ^  .  ■.^. 

The  "  decussation  of  the  pyramids  "  does  not  appear  at  the  surface,  bat  may  be  demon- 
strated by  divaricating  their  caudal  portions. 

§  1209.  Quadrans,  jr.— Pig.  118  ;  PI.  Ill,  Fig.  9, 11  ;  §  1144. 

This  name  was  proposed  by  the  senior  author  (U,  186 ;  14^  544)  for  an  area  of  the  ven^ 
tral  aspect  of  the  Cms  cerebri  which  is  approximately  the  fourth  of  a  circle.  •  It  is  Jiot 
always  distinctly  marked. 

§  1300.  Radix  intermedia  (Cruris  olfactorii),  Bx.  tn.— Gray,  A,  638;  Quain,  A, 
11,537.  .  .         , 

Syn, — Radix  media,  the  middle  root  of  the  olfactory  tract.  As  stated  In  §  1161,  it  is 
not  apparently  differentiated  in  the  cat. 

This  and  the  two  following  technical  terms  for  the  olfactory  "  roots  "  were  proposed  by 
the  senior  author  (9, 186  ;  Idr,  588)  as  less  apt  to  be  misunderstood  than  the  current  ver- 
nacular words. 

§  1301.  Radix  lateralis  (Cruris  olfactorii).  Rx,  /.— ^g.  116 ;  PL  U,  Fig.  3;  g  1161. 
Gray,  A,  638  ;  Quain,  A,  II,  586. 

i6i^.— Radix  externa,  external  root  of  the  olfactory  tract. 
See  Limes  alba,  §  1250. 

§  1302.  Radix  mesalis  (Cruris  olfactorii),  Rx,  m3.^Fig.  116  ;  PI.  n.  Pig.  8,  4 ;  §1161. 
Gray,  A,  637  ;  Quain,  A,  II,  537. 

%/}.  — Radix  interna,  inner  or  internal  root  of  the  olfactory  tract. 

In  man  this  root  is  wholly  ventral  in  position,  but  in  the  cat  it  passes  obliquely  mesad 
and  13  continuous  with  the  region  between  the  postradical  and  prffiradical  fissures. 

§  1303.  Radix  motoria  (Nervi  trigemini),  Ex.  mt. — The  smaller  motor  root  of  the  N. 
trigeminus  ;  see  Chap.  XI  and  PI.  II,  Fig.  3. 

g  i;304.  Radix  sensoria  (Nervi  trigemini),  Rx.  m. — The  larger  and  sensory  root  of 
the  N.  trigeminus  ;  see  Chap.  XI  and  PL  II,  Fig.  3. 

§  1305.   Recessus  aulae  (az.),  R.  a.-Fig.  117;  PL  II,  Fig.  4;  PL  IV,  Fig.  14;  §  fl72. 

The  slight  space  between  the  Columnae  fomicis  just  ventrad  of-  the  Crista  and  dcrrsad 
of  the  prsecommissura.  Its  cephalic  wall  is  exceedingly  thin  and  lias  not  received  a  special 
name,  but  is  evidently  a  part  of  the  original  terma. 

g  1306.    Recessus  opticus  (az.),  R.  <?p.— Fig.  117,  118  ;  PL  II,  Fig.  4  ;  PI.  UI,  Fig.  U, 
As  best  seen  in  PL  III,  Fig.  11,  there  is  a  distinct  recess  just  dorsad  of  the  chiasma  on 
each  side.     It  seems  to  correspond  with  what  Mihalkovics  (A,  79)  calls  by  the  name  above 
given.     Together  they  constitute  the  ventro-cephalic  part  of  the  aula. 

§  1307.  Recessus  praepontilis  (az.),  R.  prpn.—F\g.  116,  117,  118;  PL  II,  Fig.  3,  4  : 
PL  III,  Fig.  11. 

This  name  was  proposed  by  the  senior  author  (O,  136 :  14,  538)  for  the  mesal  pit 
formed  by  the  overhanging  of  the  cephalic  border  of  the  pons  ;  it  is  sometimes  quite  deep. 

§  1308.  Regio  aulica  (az.),  Rg,  a. — This  name  was  proposed  by  the  senior  autlior 
{9,  136  ;  14,  538)  for  the  complex  region  about  the  aula.  Within  a  radius  of  1  cm.  from 
the  Crista  fomicis  occur  a  large  number  of  parts  the  structure  and  relations  of  which  are 
inadequately  known  and  far  from  easy  to  elucidate. 

§  1309.   Restiforme  (Corpus).  rj»r— Gray,  A,  611 ;  Quain,  A.  II,  505. 

Si/n. — Crus  e  cerebello  ad  medullam. 

This  part  of  the  metencephalon  is  not  distinctly  shown  upon  any  of  the  figures,  and  we 
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have  not  Aocoiatelj  compared  it  with  tlie  corresponding  part  in  man.  Ab  indicated  bj 
the  Bjnonjm,  the  rediforme  ia  somutimefl  regarded  as  identical  with  the  postpedunculus^ 
but  even  if  the/  contain  the  same  fibers,  the  latter  should  probably  be  defined  as  the  con. 
tinuation  of  the  former  to  the  cerebellum  (Quaiu,  A,  II,  505). 

Between  the  reatiforme  and  thu  Area  ovalU  is  a  smooth  rounded  elevation  which  we 
have  not  been  able  to  identify.  Nearly  opposite  the  cephalic  end  of  the  Area  elllptica  it 
ceaaes,  apparently  covered  in  by  the  union  of  the  parts  at  its  sides. 

§  1810.  Rhincncephalon  «k. ),  rA^n— Fig.  110-112,  116,  117;  PL  I,  Jig.  1,2;  PI.  U, 
Fig.  8.  4 ;  PL  IV,  Pig.  15-19  ;  g  1061.     Quain,  A.  II,  755. 

This  name  seems  to  have  been  employed  first  by  Owen  (A,  I,  283)  as  a  convenient  des- 
ignation of  the  olfactory  lobes  and  their  crura.  The  observations  of  Milnes  Marshall  (.9), 
as  presented  by  Balfour  (A,  II,  882),  require  considerable  modification  of  the  views  here 
adopted  respecting  the  constitution  of  the  encephalic  segments.  The  term  rhineneephaia 
is  used  by  Balfour  (A,  II,  366) ;  §  1150. 

§  1811.  Rhinocoelia,  rAc.—Fig.  110-112;  PL  IV,  Fig.  16;  g  1150.  Gray,  A,  115; 
Meynert  (Strieker,  A,  Fig.  261). 

8lfn. — Ventriculus  lobi  olfactorii.  ventriculus  rhinencephalicus.  vcntriculus  olfactorins. 

The  cavity  of  the  Lobus  olfactorius,  communicating  with  the  veutro-cephalic  part  of 
the  praecomu.  Though  slender  in  the  cat,  it  is  perfectly  distinct,  but  is  either  obliterated 
in  the  adult  human  subject  or  so  small  as  to  have  escaped  notice.  The  human  olfactory 
lobes  are  rarely  obtained  in  a  fit  condition  for  adsnrate  observation. 

§  1312.  Rima,  r.— Fig.  118.  121 ;  PL  HI,  Fig.  11 ;  PL  IV,  Fig.  14 ;  §§  1088,  1144, 1155. 
Gray,  A,  627  :  Quain,  A,  II,  544. 

Spn. — Rima  transversa  cerebri  magna,  fissura  transversa  magna,  fissura  Bichatii. 

The  Hue  of  atrophy  or  abrogation  of  the  proper  nervous  parietes  of  the  proooelia  from 
the  dorsal  end  of  the  porta  to  near  the  tip  of  the  medicomu.  Along  this  line  there  enters 
either  the  margin  of  the  velum,  which  is  a  fold  of  pia,  or  vessels  therefrom,  to  constitute 
the  proplexun.  Since,  however,  the  endyma  is  continued  from  the  margins  of  the  rima 
upon  the  intruded  pia  or  vessels,  these  latter  can  be  said  to  enter  the  procoelia  only  in  the 
■ense  in  which  an  abdominal  viscus  enters  the  peritoneal  cavity. 

Of  the  two  margins  of  the  rima,  one  is  certainly  formed  by  the  fimbria,  which  is  con- 
tinuous, through  the  hy|xxMun])a.  with  the  caudal  and  thus  with  the  dorsal  part  of  the 
hemisphere.  Concerning  the  other  margin  wo  arc  in  doubt.  In  man  it  is  pmb&bly  the 
Tomia  (semicireularis),  but  this  part  has  not  yet  been  identified  in  the  cat,  and  we  have 
not  personally  examined  the  Cauda  striati.  We  conti*nt  ourselves,  therefore,  with  the 
ll^eneral  statement  that  the  fimbria  lies  in  the  Sulcus  limitans  and  that  the  procoelian 
endyma  is  reflected  upon  the  proplexus  from  the  fimbria  and  from  the  striatum  or  such 
other  parts  as  may  form  the  cephalic  slope  of  the  Su1cu.h.  At  about  5  mm.  from  the  tip 
of  the  oomu  the  rima  ceases,  and  the  cornu  is  completely  encompassed  by  nervous  sub- 
stance. 

T/ie  Name, — The  terms  above  enumerated  are  not,  strictly  speaking,  synonyms.  They 
were  all  applied  under  a  misapprehension  still  commonly  entertained  that  there  is  a  lack 
of  ail  the  coelian  parietes  alonsr  a  line  extending  between  the  tips  of  the  medicornua,  so 
that  the  medicornua  and  diaccelia  were  in  direct  communication  both  with  each  other  and 
with  the  ectal  surface  of  the  brain.  With  human  brains  in  the  condition  in  which  they 
frequently  are  obtained,  removed  without  sufficient  care  and  roughly  handled,  such  a  solu- 
tion of  continuity  may  easily  be  demonstrated  ;  but  it  is  certainly  artificial,  and  the  names 
applied  to  it  need  not  be  retained  in  the  same  sense.  To  avoid,  however,  the  introduction 
of  a  new  term,  the  senior  author  proposed  (^,  136 ;  14,  541)  the  single  short  word  rima 
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to  Bignifj  80  mach  of  the  "  rima  transversa  cerebri  magna"  as  has  been  indicated  abore. 
When  used  for  the  interval  between  the  chorda  vocales,  the  compound  term  rima  gloUidu 
is  commonly  employed. 

§  1813.  Ripa,  fy.-Pl.  Ill,  Pig.  7 ;  PI.  IV,  Pig.  14. 

This  name  was  proposed  by  the  senior  author  for  the  line  formed  by  the  ruptuie  of  the 
endyma  along  the  lines  of  its  reflection  from  entocoelian  surfaces.  It  is  a  ragged  edge  of 
endyma,  sometimes  quite  distinct,  as  in  PI.  Ill,  Fig.  7.  The  ripa  may  be  traced  along  the 
Sulci  habenanmi  after  removal  of  the  diatela,  along  the  margins  of  the  delta,  along  both 
borders  of  the  rima  and  on  the  thalamus  and  fornix  at  the  nearly  opposite  points  whence 
the  endyma  is  reflected  upon  the  portiplexus.  The  surfaces  separated  by  the  ripa  are 
always  unlike,  the  one  being  entocoelian  and  the  other  ectocoelian. 

§  1314  Rostrum  (oe.),  rw.— Fig.  117  ;  PI.  U,  Fig.  4 ;  PI.  IV,  Fig.  17.  Gray,  A,  028  ; 
Qnain,  A,  11,  538. 

The  tip  of  the  genu  of  the  callosum.  It  is  shorter  in  the  cat  than  in  man,  and  some- 
times lees  extensive  in  man  than  is  commonly  figured. 

§  1315.  Septum  lucidum  (cerebri),  (as.),  8pU  lu. — Fig.  113. 

8yn. — Septum  pellucid um,  speculum,  mediastinum  s.  diaphragma  ventriculoram  later- 
alium. 

This  consists  of  two  lateral  halves,  the  hemisepta.  Each  hemiseptum  is  so  mnch  of 
the  mesa!  wall  of  the  procoelia  as  is  intercepted  by  the  callosum  aud  the  fornix  when  the 
two  apposed  surfaces  of  the  hemispheres  are  united.  In  man,  although  a  ppaoe,  the  jMeu- 
doccdia,  remains  between  them  or  is  formed  by  absorption,  the  compound  septum  so  con- 
stituted is  so  thin  as  to  have  received  the  name  lucidum.  In  the  cat  and  in  most  other 
mammals,  the  adjective  is  wholly  inapplicable.  See  hemiseptum  (§  1241)  and  Area  sep- 
talis  (§  1203). 

§  131G.  Splenium  (az),  sp.—Fig.  114.  115,  117  ;  PI.  II,  Fig.  4;  PL  III.  Fig.  6  ;  PI.  IV, 
Fig.  14, 17  ;  §§  1181,  1195, 1238. 

The  rounded  caudal  border  of  the  callosum.  When  the  caudal  portions  of  the  lieml- 
spheres  are  separated,  the  splenium  appears  as  a  thick  white  band.  Its  fibers  i>ass  laterad 
into  the  caudal  portions  of  the  hemispheres.  Its  ventral  surface  is  continuous  with  the 
lyra. 

Tlie  term  is  in  common  use,  but  we  have  not  found  it  in  the  works  of  Gray  or  QtLain. 

§  1317.  Stria  longitudinalis  (callosi),  Str.  hif/.—Flg.  115(7).  Gray,  A,  624 ;  Quain, 
A,  II.  537. 

Si/n. — Stria  Lancisi,  nervus  Lancisi. 

The  human  callosum  is  described  as  presenting  several  more  or  less  distinct  longitudi- 
nal lines.  We  have  not  satisfactorily  observe  J  them  upon  the  fresh  brain  of  either  man  or 
the  cat,  but  presume  they  are  represented  by  the  longitudinal  striation  vaguely  shown  in 
Fig.  115. 

§  1318.  Striatum  (Corpus),  «.— Fitr.  118  ;  PI.  Ill,  Fig.  13  ;  PI.  IV,  Fig.  15, 16 ;  gg  1131 
(14),  1149.     Gray,  A,  625  ;  Quain,  A,  II.  547.  564. 

Spn. — Nucleus  caudalus,  eminentia  leniicularis,  ganglion  cerebri  anterius,  apex  cruris 
medullie  oblongatae. 

As  indicated  by  the  above  synonymy,  the  corpus  striatum  of  the  older  anatomists 
included  the  entocoelian  ("intraventricular")  portion,  which  appears  in  the  procoelia  (PI. 
IV,  Fig.  16).  and  the  ectoc<rlian  ("  extra  ventricular ")  portion,  which  is  commonly  de- 
scribed as  imbedded  in  the  wall  of  the  hemisphere.  The  former  is  specified  ns  Nucl^m 
caudcUus  and  the  latter  as  Nucleus  leniicularis.     In  man,  between  the  two  is  a  mass  of 
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aIIm  called  corona  radiata,  and  between  the  NneletiB  lenticularia  and  the  insula,  which  lies 
ectad  of  it,  18  a  thin  lamina  of  dnerea,  the  daiutrum. 

l*he  preeence  and  arrangement  of  these  divisions  in  the  cat  have  not  jet  been  deter- 
mined bj  us,  and  we  have  therefore  preferred  to  use  the  comprehensive  term  striatum. 
The  stndent  will  avoid  some  oonf  osion  if  he  bears  in  mind  that  all  of  them  are  portions  of 
the  thickened  proooBlian  parietes. 

Spitska  has  commented  (7, 166)  npon  the  misleading  use  of  the  term  NueituB  in  this 
eonneetion ;  we  suggest  that  the  caudate  and  lenticular  portions  of  the  striatum  be  known 
as  (Corpus)  eaudatum  and  (G)rpus)  lenticulare. 

§  1819.  Sulcus  habense,  81,  h.—¥\g.  122  ;  PI.  Ill,  Fig.  7;  g§  1148,  1166, 1165. 

This  name  was  proposed  bj  the  senior  author  (.9, 186  ;  14,  588,  544)  for  the  more  or 
less  distinct  furrow  along  the  dorsomesal  angle  of  the  thalamus  just  dorsad  of  the  liabena. 
It  coincides  nearly  with  the  line  of  reflection  of  the  diaccelian  endyma  toward  the  oppo- 
site side. 

§  1820.  Sulcus  intercniralis  Uteralis,  81,  ie,  L—Fig,  118 ;  PI.  lU,  Fig.  11. 

The  Area  intercruralis  of  the  cat  presents  some  features  which  maj  not  exist  in  man 
or  maj  have  escaped  notice.  They  are  most  distinctly  visible  when  the  cerebellum  is 
removed  and  the  '*  medulla  "  is  dorsiducted  as  in  Fig.  118  and  PI.  Ill,  Fig.  11. 

Caudad  of  the  small  (Locus)  jxntperforatUM  there  is  a  mesal  fissure,  the  8iUeus  intereru- 
raiit  mesalis,  and  on  each  side  a  Sulcus  intercruralis  lateralis.  Between  them,  of  course, 
are  two  ridges. 

§  1821.   Sulcus  intercruralis  mssalis,  81,  ie,  tTM.— See  g  1820. 

g  1822.  Sulcus  limiUns,  SL  ;i.— Fig.  121 ;  PI.  Ill,  Fig.  13;  gg  1149, 1155. 

This  name  was  proposed  provisionally  by  the  senior  author  (1^,  187  ;  14^  588)  for  the 
"  depression  between  the  thalamus  and  the  striatum  "  (Gray.  A,  625  ;  Quain.  A,  II,  549), 
which  is  obvious  and  usually  mentioned,  but  has  apparently  not  been  named.  So  long  as 
both  the  bodies  above  mentioned  are  regarded  as  parts  of  the  procoelian  floor,  this  furrow 
might  not  require  special  designation  any  more  than  the  furrow  between  tlie  fornix  and 
the  hypocampa.  But,  in  the  cat  at  least.  "  this  furrow  is  the  line  of  separation  between 
the  entocoBlian  surface  of  the  striatum  and  the  ectoccelian  surface  of  the  thalamus.  A 
shorter  term  is,  however,  desirable/* 

§  1823.  Sulcus  triradUtus  {az,\  81.  trd.'-Fig.  118 ;  PI  HI,  Fig.  11 ;  g  1100. 

This  name  was  proposed  by  the  senior  author  {14,  554)  for  the  three-pointed  shallow 
depression  which  demarcates  the  albicantia  from  each  other  and  fh)m  the  Tuber  cinereum. 
It  is  much  deeper  in  the  human  brain. 

§  1824  Terma  (a*.),  <.— Fig.  110-112.  117 ;  PI.  II.  Fig.  4 ;  PI.  IV.  Fig.  16.  Gray, 
A,  620  ;  Quain,  A,  II,  586. 

8^. — Lamina  terminalis  s.  cinerea. 

The  thin  lamina  between  the  pnecommissura  and  the  chiasma  and  crista,  and  forming 
the  cephalic  boundary  of  the  caudal  portion  of  the  aula. 

The  name  was  proposed  by  the  senior  author  (f>,  137:  14,  541)  as  a  brief  and  signifi- 
cant substitute  for  the  coni pound  terms  commonly  employed.  It  is  the  termination  of  the 
mesal  series  of  coelia?,  and  tiierefore  has  considerable  morphological  significance  ;  but  it  is 
so  delicate  as  to  bo  sometimes  overlooked,  and  'm  usuallf  ruptured  in  the  extraction  of  the 
human  brain. 

§  1825.  Thalamus,  (A.— Fig.  110-118,  117,  122,  123;  PI.  II,  Fig.  4;  PI.  Ill,  Fig.  6,  7, 
9,  IQ,  18;  PI.  IV,  Fig.  16,  18,  19 ;  §§  1148,  1144.  1156,  1157.  Gray,  A,  629;  Quain.  A, 
11,585. 
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Syii, — TbalamoB  opticus,  thalamoB  nervi  optid,  gsDgUon  oeiebii  posticnin,  eminentia 
magna  cerebri. 

The  thalami  form  the  walls  (lateral  parietes)  of  the  diaooelia,  and  are  connected  by  the 
modicommissara. 

Most  of  the  important  features  of  the  thalami  are  described  in  the  sections  referred  to : 
there  is  one,  however,  which  may  properly  be  insisted  upon  here,  inasmuch  as  it  Is  not 
commonly  recoj^iized ;  viz..  Us  complete  exduHon  from  the  proealia  in  the  cat. 

Id  most  works  upon  Descriptive  Anatomy,  the  thalami  are  mentioned  as  appearing  in 
the  "  lateral  ventricles/'  and  in  Gray  (A,  Fig.  364)  and  Quain  (A,  II,  Fig.  888),  the  sar&ces 
of  the  striata  and  thalami  ar^  apparently  similar  and  continuous.  Now  the  fornix  (including 
the  hypocamps  and  fimbriae)  of  man  is  relatively  narrower  than  that  of  the  cat,  and  it  Is 
quite  possible  that  in  the  adult,  even  without  the  rupture  of  the  membranes  at  the  rima, 
a  part  of  the  dorsal  aspect  of  the  thalamus  may  appear  in  the  procoelia  ;  if  so,  however, 
that  part  of  the  surface  must  be  covered  by  the  procoelian  endyma,  and  the  Une  of  reflec- 
tion (ripa)  upon  the  proplexus  should  be  represented.  Upon  these  points  our  materials 
for  observation  do  not  eoable  us  to  speak  more  fully. 

But  in  the  cat  and  dog,  we  are  prepared  to  state  emphatically  (§  1083),  that  the  mar- 
gins of  the  rima  are  in  dose  apposition^  excepting  for  the  intruded  dements  of  the  proplexus, 
and  that  in  these  animals  and  in  other  mammalB  examined  by  us,  no  portion  of  the  thala- 
mus appears  in  the  procoelia  or  enters  into  the  formation  of  its  floor ;  any  statements  to 
the  contrary  should  not  be  accepted  without  detailed  descriptions  and  figuresw 

§  IS26.  Tractus  opticus,  TV.  <)p.— Fig.  116,  118;  PI.  H,  Fig.  3;  PI.  Ill,  Fig.  9,  11 ; 
§  1144.    Gray,  A,  038 ;  Quain,  A,  H,  533. 

The  Bubcylindrical  fibrous  band  which  arises  from  the  diencephalon,  and  perhaps  from 
the  mesencephalon,  and  meets  its  platetrope  cephalad  of  the  Tuber  cinereum  to  form  the 
chiasma.  The  larger  part  of  the  tract  seems  to  be  a  direct  continuation  of  the  prsegenicu- 
latum,  but  we  have  not  traced  the  fibers  in  detail.     See  Chap.  XI. 

g  1327.   Tractus  postrhinalis,  Tr,  prh.—F\g.  IIC  ;  PI.  I,  Fig.  2  ;  PL  IT,  Fig.  8. 

This  and  the  following  name  were  proposed  by  the  senior  author  for  the  caudal  and 
cephalic  portions  of  the  ventral  nst)ect  of  the  prosencephalon  and  rhinencephalon,  bound«*d 
latero-dorsad  by  the  F.  postrhinalis  and  F.  rhinalis  respectively.  They  are  of  course  con- 
tinuous with  each  other. 

In*  the  adult  human  brain  these  tracts  are  relatively  so  small  and  so  obscured  bv  the 
overhanging  convolutions  of  the  hemisphere  proper  that  they  appear  not  to  have  been 
defined. 

Tractus  rhinalis,  Tr,  rh. — See  §  1327. 

§  1328.  Trapezium,  tz.-Fig.  116  ;  PI.  I,  Fig.  2 ;  PI.  II,  Fig.  3  ;  §§  1140,  1161.  1276. 
Quain,  A,  II.  511. 

Syn. — Corpus  trapezoides — Meynert  (Strieker,  A,  726) ;  Huxley,  A,  64. 

The  quadrangular,  slightly  convex  portion  of  the  Area  postpontilis  in  the  angle  formo*^! 
by  the  caudal  margin  of  the  pons  and  the  lateral  margin  of  the  i)yramis.  It  is  sometimes 
crossed  by  a  faint  cephalo-caudal  band,  as  indicated  on  the  right  (left  of  the  figure)  side  of 
PI.  II,  Fig.  2.  This  band  seems  to  be  continuous  with  the  Area  oralis,  and  there  is  some- 
times (as  in  Prep.  407,  M.  C.  U.)  an  equally  distinct  band  close  to  the  pyramis  and  appar- 
ently continuous  with  the  Area  dUptica. 

Laterad,  the  trapezium  is  continuous  with  the  Eminentia  auditoria ;  the  N.  abducens 
arises  between  it  and  the  pyramis,  and  the  N.  facialis  between  the  pons  and  its  latero- 
cephalic  angle. 

In  man  this  area  is  covered  by  the  greater  caudal  extension  of  the  pons. 
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§  1829.  Tuber  cinereum  (ai.),  T,  (^n.—Flg.  Ill,  113,  lia-118,  122  ;  PL  II,  Fig.  8,  4; 
PL  UI,  Fig.  6,  9, 11 ;  §  1074  (E).    Gray.  A,  821 ;  QuaIh.  A,  II,  585. 

The  graj  emineDce  at  the  cephalic  part  of  the  Area  cmralia  just  caodad  of  the  chiasma. 
To  it  is  attached  the  hypophysis  by  the  infundibalum  which  covers  the  mesal  Foramen 
infundiboli  The  Tuber  ciDereom  is  really  oontinaous  with  the  terma,  but  the  chiasma 
forms  an  ectal  interruption.  ... 

g  1880.  Tubercttlum  RoUndo,  Tbd,  Bol.-^  1190..   Qray,  A,  618;  Quain,  A,  II,  510. 
According  to  the  American  Jour,  of  Neurology,  etc.  (1, 102),  the  elevation  herein  named 
Area  oealis  is  homologous  with  the  Tulwrculum  Rolando  or  Tisbercolo  dnereo, 

%  1881.  ValvuU  («.).  w.— Fig.  111-114, 117;  PI.  II,  Fig.  4;  PI.  Ill,  Fig.  7  ;  §§  1141, 
1185.     Gray,  A,  681 ;  Quain,  A,  II,  552. 

8^. — Valvula  Vieussenii,  w.  eerebelli,  w.  Willisiana,  w.  magna  cerebri,  velum 
inteijectum  cerebelli,  velum  medullare  anticum.  '       -.  .^  r 

The  delicate  and  transparent  roof  of  the  longer  and  cephalic  portion  of  the  epieoelia. 
Cephalad  it  is  continuous  with  the  poetoptici,  and  caudad  with  the  cerebellum  Ju^t^cepha- 
lid  of  the  highest  part  of  the  epicoolia.     Near  its  cephalic  end  arise  the  NN.  trochleai'ef. 

We  have  not  ascertuned  whether  the  valvula  is  covered  by  a  fold  of  pia  ;  apparently 
there,  is  between  it  and  the  overhanging  cerebellum  only  a  little  connective  tissue.  .  I^eif^fier 
do  we  know  the  precise  constitution  of  the  delicate  substance  of  the  valvula ;  it  is  90  thin 
that  it  might  well  be  included  with  the  other  teljD  as  the  apitela. 

%  1832.  Velum  (interpositum),  (02.),  W.— Hg.  122  ;  g§  1142,  il44. 1158.  GAy;  A.  ^  ; 
Quain,  A,  II,  54%. 

As  has  been  admitted  elsewhere,  our  knowledge  of  the  velum  is  incomplete,  especially 
in  reepect  to  Its  relation  with  the  diatela.  As  commonly  described,  and  as  appears  to  be 
the  case  in  the  cat,  it  is  the  fold  of  pia  between,  the  dorsal  aspect  of  the  mesencephalon 
and  diencephalon  and  tlie  ventral  as()ect  of  the  superincumbent  fornix,  a  part  of  the  pros- 
encephalon. Theoretically,  and  doubtless  actually  in  the  embryo  mammal,  the  two  layers 
of  this  fold  are  simply  continuous  at  the  line  of  junction  of  the  pro6encei)ha1on  with  the 
diencephalon  ;  but  the  growth  of  the  former  and  its  recumbency  upon  the  latter  brings 
them  into  contact,  and  perhaps  their  distinction  is  altogether  lost. 

Primarily,  too,  the  diencephalic  layer  must  have  been  in  contact  with  the  primitive 
roof  of  the  diaccelia  and  entered  into  the  formation  of  the  diatela ;  but  the  close  a])proxi- 
mation  and,  perhaps,  fusion  of  the  two  layers  in  the  adult  renders  it  possible  to  remove 
them  together,  and  the  diatela  which  remains  must  consist,  therefore,  of  merely  the 
endyma  with  the  atrophied  nervous  substance  of  the  roof. 

The  relations  of  the  velum  to  the  proplexus  are  referred  to  in  §  1295.  ^ 

g  1888.  Vermis  (cerebelli),  (02.),  tw*.— Fig.  114 ;  PI.  I,  Fig.  1, 2 ;  PI.  IV,  Fig.  15  ;  §  1200. 
Huxley,  A,  64. 

I^fti. — Lobus  medius  cerebelli. 

The  name  vermis  seems  to  be  dsed  in  anthropotomy  in  a  restricted  sense  fbr  a  portion 
of  the  median  lobe  of  the  cerebellum,  but  Huxley  designates  by  it  the  entire  lobe. 

In  the  adult  cat  the  vermis  is  markedly  contorted,  although  regular  and  symmetrical 
in  the  new-born  kitten  (Wilder,  1 1,  PI.  I,  Fig.  2). 


i  •♦ . 


§  1884.  Other  Figures  of  the  Brain  of  the  Cat  or  other  Felidae.— The  following 
list,  arranged  alphabetically  according  to  the  names  of  the  authors,  includes  all  the  wDrks 
and  papers  known  to  us  to  contain  figures  of  feline  brains.  Additions  and  corrections 
will  be  thankfully  received.  The  figures  represent  the  cat*s  brain  unless  otherwise 
specified. 
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(1)  Bell,  T. :  A,  Fig.  201 ;  tbe  dorsal  and  dextnd  aspects  of  the  brain  of  '*  the  lion." 
The  lateral  aspect  represents  a  brain  so  distorted  as  to  be  unrecognizable :  the  dorsal 
aspect  is  evidently  of  a  cat's  brain,  and,  although  very  imperfect,  is  copied  bj  Owen,  A,  III, 
Fig.  83. 

(2)  Bourgery  et  Jacob :  A,  VIII,  PI.  16 ;  Fig.  1,  ventral  aspect  of  myelon  and  its 
nerves  and  of  the  caudal  portion  of  the  brain  ;  Fig.  2»  dorsal  aspect  of  the  myelenoephakm. 
In  Fig.  1,  some  features  are  obviously  incorrect.    Both  are  apparently  original. 

(8)  Cuvier  (Audouin,  etc.) :  B,  II,  PI.  Ill,  Fig.  6  ;  dorsal  aspect  of  the  brain  of  the  lion, 
reduced.     *'  Tiree  de  I'atlas  de  M.  Leuret "  [Leuret  et  Qratiolet,  A]. 

(4)  Dareste  :  13,  PI.  2 ;  Fig.  3,  lateral  aspect  of  right  hemisphere;  Fig.  4,  dorsal 
aspect  of  hemispheres.  Diagrams,  not  wholly  correct,  of  the  fissures.  Apparently 
original. 

(5)  Ferrier :  A,  Fig,  34,  35 ;  dorsal  and  lateral  aspects,  with  the  '*  motor  areas " 
marked  upon  the  latter.  The  figures  are  original  and  correct ;  respecting  the  enumera- 
tion of  the  external  convolutions,  see  §  1364 

(6)  Flower :  O,  PI.  27 ;  Fig.  12,  the  mesal  aspect  of  the  right  hemisphere.  Correctly 
represents  the  mesal  fissures  excepting  part  of  the  hypocampal ;  original 

(7)  Gall  and  Spurzheim :  A  ;  according  to  Owen  (35, 185),  the  cat's  brain  is  flgnred 
in  this  work. 

(8)  Gegenbaur  (Lankester) :  A ;  Fig.  286,  C,  represents  a  partially  dissected  cat's 
brain  ;  the  figure  is  evidently  original,  but  vague  in  some  respects. 

(9)  Gervais,  P. :  146  ;  there  are  several  figures  of  feline  brains,  but  the  work  is  not 
at  present  accessible  to  us,  and  they  cannot  be  specified. 

(10)  Hammond,  G.  M. :  1,  Fig.  1 ;  a  transection  of  the  left  hemisphere  through  the 
striatum.    This  original  figure  is  intended  to  display  certain  histological  features. 

(11)  Hitzig  ;  A,  Fig.  7 ;  the  lateral  aspect ;  a  fissural  diagram. 

(12)  Jones,  T.  R. :  A,  Fig.  411 ;  the  ventral  aspect  of  the  lion's  brain.  Reduced 
nearly  one  half,  and  reversed,  from  Tiedemann,  A,  PI.  Ill,  Fig.  4  ;  unacknowledged. 

(13)  Leuret  (Leuret  et  Gratiolct.  A,  PI.  V) :  dorsal  and  lateral  aspects  of  the  bruin  of  a 
lion  and  lateral  aspect  of  that  of  a  panther.  Fig.  1-3,  dorsal,  mesal  and  lateral  aspects  of 
the  cat's  brain.  All  are  obviously  oripinal  and  very  correct,  excepting  some  of  the  struc- 
tural features  of  Fig.  2,  esi)ecialJy  the  rehitions  of  the  fornix  and  callosum. 

(14)  Lussana  e  Lemoigne  :  A ;  Fig.  123-125,  the  mesal  aspect  of  the  left  hemi- 
sphere, with  two  schematic  diagrams  ;  Fig.  136-131,  the  dorsal,  ventral  and  lateral  aspects 
of  the  hemispheres,  actual  and  schematic ;  Fig.  132-135,  the  ventral,  mesal,  dorsal  and 
lateral  aspects  of  the  hemispheres  of  a  leopard. 

(15)  Marshall,  J.  :  A,  Kg.  2 ;  dorsal  aspect ;  poor. 

(16)  Meynert,  T.  :  i  :  Fig.  8,  17,  dorsal  and  lateral  aspects  of  the  hemispheres  of  a 
lion  ;  Fig.  16,  lateral  aspect  of  the  hemisphere  of  a  wild-cat  ;  Fig.  23,  the  lateral  aspect  of 
a  lion's  hemisphere.    The  figures  are  original,  clear  and  correct. 

(17)  Mivart:  B,  Fig.  125,  126,  129:  the  lateral,  dorsal  and  mesal  aspects.  These 
figures  are  unacknowledged,  but  evidently  copied  from  Leuret,  PI.  V.  Fig.  1-3  ;  the  inac- 
curate representation  of  the  pseudocoelia  is  exaggerated. 

Fig.  127  is  an  apparently  original  representation  of  a  preparation  made  by  tilting  the 
cerebellum  caudad  and  the  hemispheres  cephaiad.  as  in  Fig.  114  of  this  work,  so  as  to 
expose  the  optici,  thalanii,  etc.  A  very  erroneous  impression  is  given  by  the  exposure  of 
the  striata  and  the  introduction  of  a  tubular  and  wholly  imaginary  pseudocoelia. 

Fiof.  128,  the  ventral  aspect  of  what  purports  to  be  the  brain  of  a  cat ;  aside,  however, 
from  the  general  outline  and  the  exposure  of  the  trapezium,  it  might  be  the  brain  of  a 
monkey,  and  some  of  its  features  have  never  been  observed  in  the  cat. 
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(18)  Owen  :  25,  PL  20 ;  Fig.  1-8,  dorsal,  lateral  and  mesal  aspect  of  the  brain  of  the 
Cheetah  FeUs  jubata,  shaded  ;  Fig.  4-6,  the  same  of  the  cat,  outline.  The  former  are 
somewhat  Tagne,  espedallj  as  to  the  Sylvian  fissure ;  the  latter  are  clear,  and  correct 
excepting  the  non-extension  of  the  F.  patrhifuUis  in  Pig.  5,  and  the  indication  upon  Fig.  6 
of  an  improbable  fissure  near  the  candal  end  of  the  hemisphere. 

(19)  Owen  :  A,  III ;  Fig.  88,  dorsal  aspect  of  cat's  brain.  Unacknowledged,  but  evi- 
dently copied  from  the  very  poor  figure  of  Bell  (A). 

(30)  Owen :  A,  III ;  Pig.  86,  the  mesal  aspect  of  the  right  hemisphere ;  apparently 
original.  A  good  outline  diagram,  excepting  the  presence  of  the  line  marked  (18),  pur- 
porting to  represent  the  F.  lambdoidalU,  and  apparently  the  same  as  shown  in  Fig.  8  and  6. 
Whether  or  not  such  a  fissure  exists  in  the  Cheetah,  or  whether,  if  present  in  any  feline 
brain,  it  is  the  homologue  of  the  '*  lambdoidal "  or  **  occipi to-parietal  **  fissure,  need  not  be 
discussed  here ;  but  among  the  many  (over  200)  cat's  brains  examined  by  us,  none  have 
presented  any  fissure  in  that  region.  Probably  the  line  was  accidentally  introduced  or 
may  represent  a  vascular  furrow  (§  1841). 

(21)  Owen:  A,  III;  Pig.  91,  the  lateral  aspect;  an  outline  diagram,  apparently 
reduced  and  slightly  changed  from  the  same  author's  Fig.  5  (25,  PI.  20).  The  mperorbi* 
tali$t  however,  has  disap{>eared,  and  the  diaganaUa  is  made,  incorrectly,  to  join  the  rhinaUi. 

(33)  Pansch  :  1,  Taf.  XIV,  XV  ;  Fig.  28-88,  dorsal,  lateral  and  mesal  aspecta  of  the 
hemispheres  of  adult,  new-born  and  festal  cats.  These  are  excellent  original  diagrams  of 
the  fissures. 

(28)  Serres :  A,  PI.  XFV  ;  Fig.  264, 266,  the  kteral  and  dorsal  aspects  of  what  pur- 
ports to  be  the  brain  of  a  lion,  but,  as  remarked  by  Leurot  (Leuret  et  Oratiolet,  A,  PI.  5, 
p.  10),  is  really  that  of  a  cat. 

(24)  Spursheim :  A,  PI.  IV  ;  fig.  5,  dorsal  aspect  of  a  somewhat  distorted  brain. 

(25)  Stowell,  T.  B.  :  i  ;  Fig.  1,  2,  ventral  and  lateral  aspects  of  the  cat's  brain,  with 
special  reference  to  the  ectal  origins  of  the  cranial  nerves ;  the  fissures  and  other  parts 
are  shown  diagrammatically ;  Fig.  8-12,  ectal  nerve  origins  and  distribution  of  the  voffus. 

(26)  Tiedemann,  F. :  A,  Tab.  Ill ;  Fig.  8-6,  dorsal,  ventral  and  mesal  aspects  of  a 
lion's  bndn  ;  original  and  mainly  accurate  ;  Fig.  6,  the  brain  "  Felis  nondum  adulti,  quod 
oerebro  Leonis  persimile  est."  Unless  the  author  had  positive  knowledge  as  to  the  imma- 
turity of  this  brain,  it  must  be  regarded  as  that  of  an  adult  domestic  cat. 

(27)  Wilder :  11;  PI.  I,  Fig.  1,  2,  portions  of  the  cerebellum,  showing  the  vermis 
and  the  LotnUus  appendieulirU ;  PI.  Ill,  Fig.  15, 17,  dorsal  and  lateral  aspects  of  the 
hemispheres,  diagrams  of  the  fissures ;  PI.  IV,  Fig.  18,  19,  lateral  aspect,  young  Asiatic 
and  African  lions,  fissural  diagrams. 

(28)  Wilder :  H ;  Fig.  1,  2,  fissural  diagrams  of  the  lateral  and  mesal  aspects. 

(29)  Wilder :  14 ;  PI.  1-8,  Fig.  1-5,  the  dorsal,  lateral,  ventral,  mesal,  cephalic  and 
caudal  aspects  of  the  entire  brain  or  of  the  hemispheres  ;  PI.  8,  4,  Fig.  7-20,  sections  and 
dissections  illustrating  the  gross  anatomy. 

THE  CEREBRUM  AND  ITS  FISSURES. 

§  1336.  Porm  of  the  Cerebrum.— As  compared  with  that  of 
most  dogs,  the  cat's  cerebrum  is  remarkable  for  its  width.  The 
average  width  is  34r-37  mm.  With  four  well  preserved  adult  brains, 
taking  the  width  at  100  as  the  standard,  the  lengths  were  respect- 
ively 93,  97,  100  and  103,  while  the  heights  were  75,  67,  71  and  73. 
In  round  numbers,  then,  the  lateral  and  longitudinal  dimensions  of 
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the  combined  hemispberes  are  approximately  equal,  and  the  height 
is  about  three  fourths  as  much. 

As  compared  with  most  dogs,  also,  the  region  cephalad  of  the 
cruciate  fissure  is  very  short. 

THE  CEREBRAL  FISSURES. 

§  1386.  References, — ^The  principal  works  and  papers  in  which  the  cerebral  fiesuret  are 
treated  of  are  named  in  connection  with  the  BTnonymj  of  the  F,  erudaia  (§  1861). 

§  1837.  As  was  remarked  in  §  1181  (17. 18),  the  brain  of  the  cat  differs  from  that  of 
the  Amphibia  in  that  the  hemispheres  and  cerebellum  are  not  onlj  larger  in  proportioo, 
bat  convoluted— i\i.e  surface  presenting  depressions  (fiwura)  and  intervening  folda  {ffp^ 

The  cerebellar  fissures  are  numerous  and  apparently  irregular ;  and  we  are  not  aware 
that  their  arrangement  has  been  studied  in  detail. 

The  cerebral  fissures  are  comparativelj  few  (about  80)  and  simple,  so  that  it  is  not 
difficult  to  delineate  or  describe  them  as  thej  appear  upon  a  given  brain. 

§  1888.  The  fissures  should  be  studied  before  the  gyri. — Notwithstandinn^  the  prob- 
ability that  the  fissures  are  only  the  results  of  the  outgrowth  constituting  the  gyri,  and 
the  fact  that  experiments  are  made  upon  the  exposed  surfaces  of  the  latter,  the  study  of 
cerebral  topography  should  begin  with  the  fissures,  and  they  should  be  identified  and 
named  before  the  gyri  are  descril>ed  and  designated.  As  remarked  by  the  senior  author 
(11,  219),  the  "  sides  of  a  fissure  are  usually  near  together  and  parallel,  so  that  the  fissure 
may  be  described  as  a  single  line  of  certain  direction  ;  but  the  opposite  borders  of  any  one 
gyrus  are  rarely  parallel  throughout  their  whole  extent.  Indeed,  it  would  be  as  hard  to 
designate  gyri  without  first  identifying  fissures  as  to  describe  the  countries  of  Europe 
without  mentioning  its  rivers." 


Fig.  124,  125. — Diagrams  of  the  Lateral  and  Mesal  Aspects  of  the  Hemi- 
spheres, SHOWING  THE  FI88URE8  ;    X  1.5. 


Fig.  124 — Diagram  of  the  lateral  aspect  of  the  left  hemisphere,  showing  the  fissures; 
xl.5. 

Fig.  125. — Diagram  of  the  mesal  aspect  of  the  right  hemisphere,  showing  the  fissures. 
The  diencephalon  and  the  segments  caudad  of  it  have  been  removed  as  in  PI.  IV,  Fig.  17, 
so  as  to  expose  the  F.  hypoaimpa>  and  the  adjacent  parts  ;    x  1.5. 

On  both  the  figures  too  little  distinction  is  indicated  between  the  constant  and  the 
inconstant  fissures.  Upon  the  Table  (p.  496)  the  former  are  printed  in  heavier  faced  type, 
and  they  are  enumerated  in  §  1866. 
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§  18S9.  Study  of  the  Fissures. — ^The  student  should  make  outline  drawings  of  one 
or  more  hemispheres,  especial Ij  of  the  lateral  aspect.  If  possible,  both  hemispheres  of 
the  same  brain  should  be  drawn  and  compared  with  respect  to  the  amount  and  character 
of  lateral  wiriation  and  compenMtian  (Wilder,  11,  232).  The  sex  should  always  be 
noted,  and  the  age,  known  or  estimated,  stated  upon  the  drawing. 

The  drawings  of  fissures  should  be  in  outUne  only,  and  most  attention  should  be  given 
to  the  union  or  independence  of  fissures  which  approach  each  other. 

^  1340.  Sometimes  it  is  difficult  to  distinguish  between  a  true  fissure  and  a  depresdon 
in  which  was  lodged  a  superficial  vessel.  Such  vascular  trenches,  however,  have  usually 
more  abrupt  and  sharply  defined  edges  than  the  fissures  (Wilder,  1 1,  221). 

The  mesal  aspect  of  the  hemisphere  is  largely  a  plane  surface ;  but  the  lateral  and 
other  aspects  present  difficulties  in  respect  to  perspective  which  are  common  to  convex 
snrfiices.  Where  a  hemisphere  is  very  peculiar,  the  drawings  should  be  based  upon  pho- 
tographs. The  method  of  drawing  fissures  described  by  the  senior  author  in  1878  (1 1, 
219),  in  which  the  perspective  was  ignored,  is  no  longer  recommended  by  him. 

§  1341.  Indicating  the  Relative  Depth  of  Fieeuree.—kB  appears  in  Fig.  122,  and  in  PI. 
Ill,  Fig.  18.  and  PI.  IV,  Fig.  15,  the  fissures  vary  considerably  in  depth.  They  also  vary 
in  different  parts  of  tholr  course,  being  usually  deepest  near  the  middle  of  their  length. 
Where  a  fissure  is  wholly  superficial,  it  may  be  represented  by  a  shading ;  but  otherwise 
a  line  must  be  employed,  the  width  of  which  may  indicate  the  depth  of  the  fissure  in  dif- 
ferent parts  of  its  extent  and  as  compared  with  other  fissures.  The  depth  may  be  apcer 
tained  by  carefully  "  sounding  '*  with  a  graduated,  thin,  smooth  and  rounded  rule,  or  by 
sections  of  the  brain  after  the  location,  extent  and  connection  of  the  fissures  have  been 
indicated  by  lines  of  uniform  width. 

§  1342.  Table  of  the  Cerebral  Fissures.— The  accompanying  Table  (p.  496)  includes 
an  alphabetical  list  of  the  feline  cerebral  fissures,  with  the  abbreviations  employed  in 
this  work,  and  the  principal  synonyms. 

The  constant  fissures  are  printed  in  black  letter. 

The  synonymy  is  limited  to  writers  who  have  made  special  additions  to  the  technical 
nomenclature,  and  excludes  those  who  have  employed  phrases  or  vernacular  names,  or 
who  have  used  the  names  of  other  writers  in  purely  physiological  papers. 

§  1343.  Hourcee  of  the  Names, — The  following  brief  statement  respecting  the  names  is 
quoted  from  the  senior  author's  paper  {8,  60) : — 

"Owen's  * pontsyhian  *  8hould  not  be  displacrd  by  Krucp^s  ' avprasylpii  posterior,*  nor 
his  *  marginal '  by  *  titprasplenialii.*  Likewise.  Flower's  *  sitpraorbitnl  *  has  priority  over 
my  *  presyltian*  which  Krucg  has  adopted  [and  is  free  from  the  implication  of  a  doubt- 
ful homology]. 

*'  On  the  other  hand.  Krueg's  *  anterior  *  and  *  poftica  *  are  so  much  more  usable  than 
previous  names  as  to  be  worthy  of  acceptance,  especially  as  they  may  be  regarded  as 
abbreviations  of  the  phrases  by  which  the  fissures  in  question  were  designated  by  Owen 
and  myself.  '  Splenialis '  is  to  be  preferred  to  si/percailosal  or  caUoso-marginalvt,  so  long 
as  the  human  homologue  of  the  fissure  is  uncertain.  If  marginoHs  is  to  be  retained,  post- 
marginalis  will  be  better  than  '  pottsplenialis.' 

"  I  am  particularly  gratified  to  find  that  Krueg  admits  as  fissural  integers  the  ansata 
and  the  diagonalis  ;  the  former  I  had  intended  to  call  transversa  and  the  ItLiter  intermrdia, 
but  Krueg's  names  must  be  retained.  We  agree  also  in  regarding  Owen's  *  medilateral* 
as  composed  of  two  fissures,  which  Krueg  terms  medilateral  and  confinis.  1  had  intended 
to  leave  Owen's  name  attached  to  the  fissure  which  is  really  mesad  of  the  lateralis  and  to 
call  the  [caudal]  curved  division  lunata;  the  name  lunata  has  now  been  given  to  what 
otherwise  would  have  been  siMunata,  I  have  applied  the  name  intermedia  to  a  fissure 
which  Krueg  mentions  but  does  not  name. " 
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§  1344.  ProUema  Oonneoted  with  the  Cerebral  FiMnirea. — 
The  study  of  the  fissures  of  a  single  brain  is  comparatively  uninter- 
esting and  unprofitable  unless  three  general  questions  are  consid- 
ered:— 

(1)  What  relatioDB  do  the  fiflsores  bear  to  the  ental  BtmctnreB? 

(8)  What  ifl  the  fifisural  pattern  in  the  cat? 

(8)  How  do  the  fiasuree  of  the  cat  compare  with  those  of  man  and  other  mammals  ? 

g  1846.  Fomuttioii  of  Fiaanres. — At  birth  the  oat's  hemispheres  present  fewer  and 
shallower  fiasnres  than  in  the  adult.  Presomablj  thej  were  entirely  smooth  at  an  earlier 
period,  as  is  the  case  in  all  other  mammals  which  have  been  examined. 

The  hypoeampal  fissore  represents  an  involatlon  of  the  entire  thickness  of  Jthe  parietes, 
the  hypocampa  (g  1248)  being  the  reverse  elevation.  The  caUo§al  fissare,  and  perhaps 
some  of  the  others  already  enumerated  (§  1848),  are  formed  in  some  peculiar  way. 

So  far  as  the  other  and  ordinary  fissures  are  concerned,  although  sometimes  described 
as  depressions,  it  is  probable  that  they  are  to  be  regarded  as  lines  of  lees  elevation  as  com- 
pared with  the  intervening  folds.  More  extended  and  accurate  observations  are  needed 
upon  this  matter.     For  the  formation  of  the  erueiate  fissure,  see  §  1859. 

§  1846.  Structural  Relations  of  Certain  Fissures. — So  far  as  sppears  from  sections 
of  the  oafs  brain  at  any  period  after  birth,  only  eight  of  the  cerebral  fissures  have  any 
intimate  or  constant  relation  to  structural  features,  viz. .  the  eaUoml,  fimhrial,  hypocampal, 
^adoria,  poitradieal,  praradical,  rhinaUs  and  poHrfUnaUs.  These  have  all  been  men- 
tioned in  connection  with  the  parts  with  which  they  appear  to  be  correlated. 

g  1847.  In  man  two  other  fissures,  which  do  not  exist  in  the  cat,  are  related  to  ental 
structures :  the  calcarine  to  the  eakar  (g  1104)  and  the  collateral  to  the  EnwnenJtia  coUat- 
0tattt  at  the  place  of  departure  of  the  postoomu  from  the  medicomu. 

A  few  of  the  fissures  will  now  be  mentioned  separately. 

g  1848.  F.  callosaUs,  F.  d,.  the  callosal  fissure.— Fig.  117,  123, 125  ;  PI.  n,  Fig.  8; 
PI.  Ill,  Fig.  18 ;  PI.  IV,  Fig.  17,  20. 

This  coincides  with  the  dorsal  border  of  the  callnsum,  carves  about  the  splenium  to 
join  the  hypoeamptil  (Fig.  125)  and  about  the  genu  to  be  continuous  with  the  F.  prceradi- 
eaUi  when  the  latter  is  distinct. 

g  1849.  F.  fimbrisB,  F.  fmh.,  the  fimbrial  fissure.— Fig.  121,  125;  PI.  IV,  Fig.  14,  17; 
81172. 

A  distinct  and  apparently  constant  depressed  line  between  the  fasciola  and  the  fimbria, 
thus  coinciding  with  the  margin  of  the  cinerea.  It  is  not  a  true  cortical  fissure,  and 
perhaps  should  not  be  enumerated  with  the  rest. 

g  1850.  F.  hypocampsB,  F.  hmp.,  hypocampal  fissure.— Hg.  121, 125 ;  PI.  IV,  Fig.  14, 
17 ;  g  1172. 

8yn,—F.  hippocampi,  hippocampal  fissure. 

This  is  not  the  deepest  of  the  cerebral  fissures,  but  it  is  one  of  the  longest,  and  is  per- 
haps the  most  constant  of  all  among  the  Mammalia,  being  present  when  the  hemispheres 
are  otherwise  smooth  or  indented  only  by  the  rhinalis  and  postrhinalis. 

It  extends  from  near  the  tip  of  the  Lobulus  hypoeampm  to  the  ttplenium,  where  it  is 
continuous  with  the  F.  eaUoMlis.  In  the  larger  part  of  its  course  it  presents  a  decided 
oandal  convexity,  forming  nearly  the  half  of  a  circle  and  coinciding  in  general  with  the 
medioomu  and  with  the  hypocampa,  of  whicli  it  is  the  depression  in  reverse.    Near  the 

32 


498  ANATOMICAL    TECHNOLOGY. 

eplenlam,  however,  it  presents  a  short  and  qnite  sharp  cephalic  oonvezitj.    The  einerfn 
cephalad  of  the  F.  hypocampcs  constitutes  iYiefoKiola, 

§  1851.  F.  Sylviana,  F,  8„  the  Sylvian  fissure.— Pig.  124;  PI.  I,  Pig.  2;  PL  II, 
Pig.  3  ;  PI.  Ill,  Fig.  5  ;  g  1163. 

8yn. — Fissura  Sylvii ;  the  "  posterior  "  or  longer  hranch  of  the  hnman  F.  Sylvil. 

By  common  consent,  this  short  and  distinct  fissure  of  the  cat  and  dog  is  called  by  the 
name  originally  applied  to  the  much  more  extensive  and  complex  human  fissure.  To  dis- 
cuss the  homology  would  occupy  undue  space.  The  chief  questions  are  (1)  as  to  the  rep- 
resentation of  the  insula  (§  1247),  which  in  man  is  concealed  between  the  dorso-cephalie 
and  the  ventro-caudal  lips  of  the  fissure ;  and  (2)  as  to  the  correspondence  of  the  relatively 
extensive  region  between  the  F.  tiylviana  and  the  F.  superorbitaUs  with  the  human  cper- 
eulum;  Meynert,  i,  Fig.  16;  Wilder,  11,  225,  and  14,  551. 

§  1352.  The  statement  (11, 228)  of  the  senior  author  as  to  the  presence  of  the  Sylvian 
fissure  in  all  brains  which  are  fissured  at  all  (quoted  in  the  last  two  editions  of  Dalton'i 
Physiology,  A,  418)  referred  originally  only  to  the  lateral  fissures,  and  may  not  be  corred 
with  even  that  qualification,  for  the  rhifuUis  and  poitrhinaU$  seem  to  occur  in  some  mam- 
mals when  the  Sylvian  is  either  absent  or  very  indistinct. 

§  1353.   Fissura  ansata,  F,  an,—^g.  24:  PI.  I,  Fig.  1,  2. 

This  fissure  is  peculiar  and  presents  some  difficulties.  Most  commonly  it  seems  to 
form  simply  a  conjunction  between  the  lateralis  and  the  coronalis,  with  a  branch  pointio^ 
meso-oephalad.  Less  frequently  is  it  independent  of  the  coronal,  as  in  PI.  I,  Fig.  2,  and 
the  left  side  of  Fig.  1 ;  most  rarely  is  it  wholly  isolated  as  a  simple  diagonal  fissure,  as  in 
Fig.  21  and  the  right  of  PI.  I,  Pig  1.  Nevertheless,  Krueg  and  the  senior  author  came 
independently  to  the  conclusion  that  this  is  the  primitive  condition  of  the  fissure  and  the 
one  to  be  represented  upon  a  diagram. 

§  1354.   Fissura  anterior,  F.  a.— Fig.  24  ;  PI.  I,  Fig.  1,  2 ;  PI.  Ill,  Fig.  5. 

The  disconnection  of  the  doreal  end  of  this  fissure  from  that  of  the  potiica,  so  that  the 
keystone  of  the  first  arch  is  absent,  constitutes  a  constant  distinction  between  all  the 
Felidae  and  the  feral  Canidse  and  most  domestic  dogs.  The  two  fissures  sometimes 
approach  quite  closely  and  even  overlap,  but  we  have  never  observed  a  junction.  On  the 
other  hand,  while  the  two  form  a  continuous  fissure  in  all  feral  Canidae  and  most  domesti- 
cated dogs,  in  the  latter  the  arch  is  sometimes  broken,  giving  this  region  o/  the  brain  a 
feline  aspect  (Wilder,  11,  229,  and  Fig.  13,  16).  In  this  as  in  other  respects,  the  dog  dis- 
plays more  variability  than  the  cat. 

§  1355.  Fissura  cruciata,  F.  cr.— Fig.  117,  124,  125  ;  PI.  I,  Fig.  1,  2  ;  PI.  II,  Fig.  4: 
PI.  Ill,  Fig.  5 ;  PI.  IV,  Fig.  16-19. 

S  1356.  Constant  and  Peculiar  Characters, — Indents  the  dorso-raesal  margin  of  the 
hemisphere  near  its  cephalic  end,  so  as  to  appear  upon  both  the  dorsal  and  mesal  aspects. 
Length  of  the  dorsal  and  mesal  portions  approximately  equal.  Dorsal  portion  at  a  right 
angle  with  the  meson.  Line  formed  by  the  dorsal  portions  of  the  two  fissures  about  one 
half  the  length  of  the  line  representing  the  F.  interhemispheralis,  with  which  it  forms  a 
Roman  cross.     Lateral  end  simple  and  independent. 

§  1357.  Variable  Characters.— Caudal  end  of  mesal  part  of  fissure  usually  dorsad  of 
the  junction  of  the  cephalic  and  middle  thirds  of  the  callosum,  and  about  two  fifths  of  the 
distance  from  the  callosum  to  the  dorsal  margin  of  tlie  hemisphere,  thus  about  midwaj 
between  the  callosum  and  the  cephalic  end  of  the  F.  splenuili-H,  Rarely  are  these  two 
fissures  continuous. 

§  1358.  The  dorsal  part  of  this  fissure  is  a  marked  feature  of  the  dorsal  and  cephalic 
aspects  of  the  hemisphere,  on  account  of  its  straightness,  simplicity  and  independence^  tad 
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iu  relation  to  the  F.  interhemUpheraUs,    Its  iymmelry  is  also  remarliable ;  very  rarely  is 
the  mesal  end  on  one  side  farther  caudad  than  on  the  other. 

Tlie  niet«l  portion  is  less  uniform.  The  caudal  half  often  tends  slightly  dorsad  and 
the  end  is  sometimes  forked.  Rarely  does  the  caudal  end  join  the  F.  iplenialU.  Accord- 
ing to  Krueg  ('^^  020)»  the  union  was  observed  once  by  Quillot  (A»  Fig.  172) ;  Krueg  him- 
self has  seen  it  only  twice  {2,  620),  and  Pansch  (/,  21,  Fig.  27)  three  times  out  of  fourteen. 
Out  of  about  400  hemispheres  of  adult  cats  dissected  by  us  or  our  students  or  preserved 
in  the  Museum  of  Cornell  University  and  in  the  Museum  of  Comparative  Zoology,  it 
was  noticed  in  only  4. 

In  view  of  Broca's  idea  (1)  that  the  crudaia  and  ipUntalU  are  morphologically  parts  of 
a  single  fissural  Integer,  their  relations  should  be  carefully  examined ;  note  should  be 
taken  as  to  whether  a  junction  is  effected  by  means  of  branches  or  by  a  deflection  of  one 
or  both  of  the  fissures  themselves ;  whether  the  combined  fissure  is  shallower  at  the  place 
of  junction,  and  whether  the  junction  exists  upon  both  hemispheres. 

This  fissure  is  also  interesting  on  account  of  the  various  opinions  which  have  been 
expressed  as  to  its  human  homologue  (see  §  1870),  and  because  several  well-marked 
*'  motor  centers  "  have  been  found  about  its  dorsal  portion  ;  apparently  none  have  been 
discovered  upon  the  mesal  surface  of  the  hemisphere. 

g  1859.  Formation.— Ab  intimated  by  the  senior  author  (11,  226).  and  more  distinctly 
shown  by  Pansch  (i,  Fig.  82)  and  Krueg  {2,  Taf.  XXXIV),  the  F,  erueifita  really  begins 
upon  the  mesal  aspect  of  the  hemisphere,  as  a  shallow  depression  which  gradually  ap- 
proaches the  margin,  indents  it,  and  finally  extends  laterad  for  a  distance  equal  to  or 
greater  than  its  mesal  |)art.  Upon  a  series  of  kitten's  brains,  from  a  week  before  birth 
to  a  week  after,  the  formation  of  this  fissure  is  beautifully  illustrated. 

§  18(K).  The  Name.— Ovfen'9  **  frontal  '*  is  descriptively  significant,  but  it  implies  a  not 
yet  proven  homology  with  one  of  the  human  frontal  fissures,  and  is  antedated  by  Leuret*s 
**  erueial.**  As  to  the  technical  form,  there  seems  little  to  choose  betweeU  crueialis  and 
enidata.  Personally  we  prefer  the  former,  but  Krueg  has  employed  the  latter,  and  his 
name  is  here  adopted. 

§  1861.  Synonymy. — ^The  following  synonymy  is  chronological,  and  intended  to  include 
kll  the  works  and  papers  in  which  the  cruciate  fissure  is  mentioned.  It  forms  part  of  an 
unpublished  paper  by  the  senior  author  which  is  mentioned  in  S,  40,  and  14,  524. 

Cuvier  (1805) ;  **  en  avant,  un  Hllon  court  qui  la  traverse  en  eroix  ; "  Carnivore ;  C, 
II,  157. 

Owen  (1888) :  **  a  transferee  anfraetuosity—the  transverse  anfractuosity — the  first  trans- 
verse fiesure  ;  "  cat.  cheetah ;  35,  138,  134 ;  PI.  XX,  "  /." 

Owen  (1835) ;  *'  the  anterior'transverse  anfractuosity  ;  "  Cereoleples  (kinkajou) ;  5il, 
122. 

Leuret  (1839) ;  "  sillon  crucial ;  "  cat  and  the  Camivora  generally  ;  Leuret  et  Gratio- 
let,  A.  I,  879,  etc..  PI.  V,  Fig.  8,  opposite  "  a." 

Cuvier,  Dumeril,  etc.  (1845);  ** sillon  crucial;"  Felidse  and  most  other  Carnivore; 
Cuvier,  B.  Ill,  98. 

Dareste  (ia55);  ** sitton  crucial;*'  cat  and  several  other  Camivora;  13,  110,  PI.  II, 
Fig.  1,  2,  4.  8,  "/." 

Owen  (1868) ;  *'  the  frontaf  flseure  ; "  cat  and  the  *'  Qyrencephala  "  generally  ;  A,  III, 
11^186,  Fig.  91,  etc.,  "  /4." 

Flower  (1869) ;  "  crucial  sulcus,  crucial  fissure  ;  "  Proteles  eristata  and  the  Camivora 
generally ;  28,  479,  482,  Fig.  1, 2,  4,  "  c." 
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Flower  (1870)  ;  *'  wueial  »uleus  ;  "  AUunuftOgeM  ;  35,  755,  Fig.  1.  2.  8,  "  e." 

Lussana  e  Lemoig^ne  (1871) ;  **  adasura  erodata;"  cat  and  many  other  tn^mm^if ; 
A,  I,  142,  Fig.  127.  191. 

Fritsch  und  Hitzig  (1870) ;  '*  frontal  fiuure  ;  "  dog ;'  1,  812. 

Gervais  (1870) ;  cephalic  part  of  '*  Men  erudal ;  **  most  Camivora  ;  140, 105. 

Huxley  (1870) ;  *'  crucial  sulcus— anterior  end  of  the  calloso-marginatis  ;  "  dog ;  A,  420. 

Hitzig  (1878) ;  '' frontal  fl$9ure  ;  "  dog ;  4, 434,  Fig.  1,  2,  3.  "  7^." 

Wilder  (1878) ;  **  frontal  fimire  ;  "  cat  and  the  Carnivora  generally ;  1 1,  225,  Fig.  15. 
17,  etc.,  "/." 

Hitzig  (1874) ;  *'  euleus  ervdatus— frontal  fUaure—fiuura  frontalis  ;  "  cat  and  dog : 
A.  18.  46,  96. 129.  Fig.  1,7,"  U  "  or  *•  s.  c." 

Gamer  (1876) ;  **  transverse  or  erudal  sulcus  ;  "  1,  153. 

Ferrier  (1876) ;  **  crucial  sulcus;"  cat,  dog;  A.  145-154,  Fig.  82-85,'*  6." 

Meynert  (1877) ;  "  der  Leurefschen  querfurche — der  vordere  attfsteiffends  ast  der  rand- 
furche  ;  "  wild-cat,  etc. ;  i,  12,  Fig.  17,  etc.,  **  em.-eaU,  tn." 

Huguenin  (Daval  et  Keller),  (1878) ;  *' sulcus  crttdatus;"  dog,  fox,  etc. ;  A,  55,  66, 
Fig.  40,  41,  "  sc." 

Broca  (1878) ;  1 ;  (this  reference  has  been  mislaid,  and  the  paper  is  not  now  aooessiUe 
to  us).  > 

Foster  and  Langley  (1878) ;  "  erudal  fissure  ;  "  dog ;  A,  219. 

Krueg  (1878) ;  "  wltm  cruciatus  ;  *'  dog  and  Carnivora  generally ;  1,  885,  845,  Ttl. 
XXI,  "  err 

Horsley  (1879) ;  "flssura  erudata  ;  "  Carnivora ;  1,  277.  • 

Clevenger  (1879) ;  ••  camifooral  crucial  sulcus  ;  "  Carnivora  ;  1, 7. 

Pansch  (1879);  *'  das  wrdere  ende  der  mediale  hauptfurche  ;  "  cat  and  CamlTora  gen- 
erally  ;  i,  21,  etc.,  Fig.  28,  32,  48,  etc.,  "  m.  hf" 

Knieg(1880);  '' fissura  cruciata;"  most  Carnivora,  2,  610,  Taf.  XXXIV,  XXXVII. 


••  cr." 


Wilder  (1880);  ^'fissura  cnieiata;"  8,  50,  Fig.  1,  2. 
Mivart  (1881) ;  "  crucial  sulcus  ;  "  B,  259  and  261.  Fig.  125  and  126,  *'  c." 
Wilder  (1881);  '' fismra  cruciata  ;"  cat;  14,  534;  PI.  I,  Fig.  1,  2;  PI.  II,  Fig.  4; 
PI.  II.  Fig.  5 ;  PI.  IV,  Fig.  16-19,  "  F.  cr.'* 

• 

§  1362.  Designation  of  the  Qyri.— The  Sigmoid  OyruB. — This 
name  has  been  used,  especially  by  English  writers,  to  designate 
the  approximately  s-shaped  fold  which  curves  about  the  lateral  end 
of  the  cruciate  fissure  (PI.  I,  Fig.  1).  Its  surface  includes  several 
quite  constant  and  well-marked  *'  motor  areas  "  (Ferrier,  A,  Fig.  32 ; 
Dalton,  A,  Fig.  113,  114). 

§  1363.  The  External  or  Arched  Gyri.— The  four  arched  gyri  which  are  so  regularlj 
arranged  in  the  fox  and  wolf  were  enumerated  by  Lieuret  (Leuret  et  Gratiolet,  A,  I.  874 ; 
Atlas,  9).  beginning  with  that  which  immediately  borders  the  Sylvian  fissure,  and  ending 
with  that  which  forms  the  margin  of  the  hemisphere. 

Since  the  fissure  is  constant  and  the  margin  variable,  this  would  seem  to  be  a  natural 
arrangement,  and  it  has  been  adopted  by  Huguenin  and  some  othera  As  appears,  bow- 
ever,  from  the  accompanying  Table,  several  writers  have  modified  it  or  reversed  the  order 
altogether.  Such  transpositions  are  troublesome  enough  for  skilled  anatomists,  and  can 
hardly  fail  to  perplex  the  beginner. 
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TABLB  8HOWINO  FOUB  METHODS  OF  EnUMKRATIKO  THB  "  ABOHBD  GtBL'' 


LOOATIOH. 


Next  the  mesal  bolder  of  the  hemisphere 

Between  the  F,  kUeraUi  and  the  iupenylfi' ) 
ana  and  potUyitiana ) 

Between  the  F,  mipefnyltiana  and  the  an- ) 
teriar  and  po§iiea ( 

Between  the  F.  anterior  and  poHxea  and  the ) 
F.  Sylviana ) 


Learet 
(Learet  et 
Ontiolei), 

A,ieo. 


Foar&. 
Third... 

Second. 

First  .. 


Fenier, 
14S. 


First 

Second.. . 

Third-... 

Fourth . . 


Flower,  98^ 
419. 


Third.... 
Second.. . 

^Blrst... 


MlTATt,  B, 


Saperior. 
Biiddle. 

Inferior. 


%  1864.  The  Angular  Oyrus, — This  name  is  applied  to  a  foid  of  the  hemisphere  in 
man  and  monkeys.  By  a  few  vrriters  it  has  been  given  also  to  the  caudal  portion  of  wliat 
Lenret  called  the  third  arched  convolution.  As  indicated  below  (§  1360),  we  do  not  think 
the  homologies  of  the  fissures  or  folds  are  sufficiently  well  determined  to  warrant  the 
i^lication  of  this  name  to  the  Camivora. 

§  1865.  The  Fissural  Pattern. — The  fissures  of  the  cat,  dog  and  fox  can  be  homolo- 
glied  in  most  respects,  yet  they  differ  to  such  an  extent  as  to  be  readily  distinguishable. 
If  we  could  accurately  determine  the  arrangement  of  fissures  which  is  common  to  all 
domestic  cats  and  peculiar  to.  them,  we  might  be  able  to  define  the  fissural  pattern  of  the 
species. 

In  view  of  the  inadequacy  of  our  knowledge,  we  have  thought  beet  to  confine  the  dis- 
cussion of  the  fissural  pattern  to  a  brief  statement  of  what  appear  to  be  the  constant  and 
the  inconstant  fissural  characters  of  Felis  domatiea, 

§  1866.  ConUant  Characiert.—{1)  Presence  of  the  following  nineteen  fissures :  anterior, 
awnta,  eaUoaalis,  eoronalie,  eruciaia,  diagonalie,  fimbria,  hypocampa,  lateralis,  marginalis, 
o^adttria,  pottica,  pottrhinalis,  poetsylviana,  rhinalis,  JSylviana,  iplenialis,  iuperorbitalis, 
Bupertyhiana, 

(2)  Fismra  Sylviana  rather  short,  forming  not  more  than  one  third  nor  less  than  one 
eighth  of  an  imaginary  line  coinciding  therewith  and  extending  fh)m  its  ventral  end  to 
the  dorsal  margin  of  the  hemisphere. 

(8)  Nine  fissures  are  so  placed  with  reference  to  the  Sylvian  as  to  form  three  irregular 
arches  dorsad  of  the  Sylvian,  corresponding  with  the  more  regular  arched  fissures  of  the 
fox  and  wolf ;  the  first  consists  of  the  pottiea  and  the  anterior,  the  diagonalis  often  being 
continuous  with  the  latter  ;  the  second,  of  the  poeteylviana  and  aupersyhiana  ;  the  third, 
of  the  lateralis,  with  the  medHateralis  when  present,  the  anmta  and  eoronaUs. 

(4)  Absence  of  a  fissure  {F,  eetoUUeraUs  of  Canidae)  between  the  caudal  portions  of  the 
lateralis  and  the  ttupersyltian, 

(ft)  Disconnection  of  the  dorsal  ends  of  the  anterior  and  postiea, 

(6)  Independence  of  the  F.  olfactoria. 

(7)  Independence  of  the  dorsal  ends  of  the  anterior,  postiea,  svperorbitalis  and  Sylviana  ; 
of  the  ventral  ends  of  the  hypoeampee,  eoronalis  and  medilateralis  ;  of  the  caudal  ends  of 
the  spUnialis  and  postradiealis  (when  present) ;  of  the  lateral  end  of  the  cruciata  ;  of  the 
meaal  end  of  the  ansata. 
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(8)  Continoity  of  the  rhinalis  with  the  pastrhinaUa  ;  of  the  Sjflvian  with  the  p(^nt  of 
their  junction  ;  of  the  8uperoHntal  with  the  rhinalis  ;  of  the  ealUmU  with  the  hypoeampal, 
and  with  the  prcBradipalis  when  present. 

§  1867.  Variable  Characters. — (1)  More  or  less  frequent  presence  of  the  following  ten 
inconstant  fissures :  eonfinis,  fakialiSf  intermedia,  lunata,  medHaUraUs,  pasterudata,  poet- 
marginalise  poslradiealis,  prarradicalis,  subfaldalis. 

(2)  Frequent  union  of  the  ansata  with  the  caronalis  and  kUeraUs;  of  the  lateralis  with 
the  ansata  and  medikUeralis ;  of  the  diaganaiis  with  the  anterior;  of  the  supersifirian 
and  postica  ;  of  the  marginaUs  with  the  postmarginalis, 

(8)  Occasional  unions  of  the  medUateralis  and  eonfinis ;  of  the  erMdata  and  the  spU- 
nialis. 

(4)  Very  rare  unions  of  the  postica  and  the  rhinalis ;  of  the  anterior  with  the  sttper- 
sylvian. 

§  1368.  Homology  of  the  Human  and  Feline  Fissures. — The  determination  ijf  the 
identity  of  the  human  fissures  with  those  of  the  other  Mammalia  has  long  been  desired  from 
the  standpoint  of  Comparatiye  Morphology  and  Systematic  Zoology.  Referring  in  1888  to 
his  Lectures  on  the  Brain  in  1842^  Owen  says  (A,  III,  116) :  "  The  main  object  which  I 
had  in  view  was  the  determination  of  the  homologous  and  superadded  oonvolntions  in  the 
more  complex  prosencephalon  of  man.^' 

Since  the  discovery  in  1870  by  Fritsch  and  Hitzig  (1)  of  the  electrical  excitability  of 
certain  areas  of  the  cerebral  cortex  in  the  dog  and  cat,  and  the  confirmation  of  thia  upon 
monkeys  by  Ferrier  (A,  138),  there  have  been  likewise  physiological  and  peychologietl 
reasons  for  the  determination  of  these  fissural  homologies,  and  at  this  time  probably  few 
biological  events  would  be  more  generally  welcomed  than  the  presentation  of  incontio- 
vertible  evidence  as  to  the  human  homologue  of  the  camivoral  Fissura  erueiata,  or  the 
representative  of  the  human  centralis  {Fissure  of  Rolando)  in. the  cat  and  dog. 

§  1369.  The  following  are  sufficient  general  examples  of  the  difficulties  which  sur- 
round the  subject  and  of  the  differences  of  opinion  among  high  authorities : — 

Gratiolet  wrote  (A,  10) : — 

"  We  need  only  compare  the  brain  of  an  ape  with  that  of  a  carnivore  or  a  ruminant  to 
see  that  the  convolutions  present  very  dissimilar  general  arrangements  in  the  several 
orders  of  Mammalia.  These  differences  are  so  great  that  it  would  be  imprudent  to  estab- 
lish corresponding  subdivisions  and  to  investigate  their  homologies.  In  fact,  this  ques- 
tion has  as  yet  no  basis  of  certainty,  and  we  think  that  for  the  present  it  should  not  be 
undertaken." 

Owen  says  (25)  that  the  same  names  apply  to  the  fissures  of  the  Aye-aye  and  the  cat, 
while  the  very  next  paper  in  the  volume  of  the  Zoological  Transactions  contains  the 
admission  of  Flower  (O)  that,  as  between  the  Lemurs  and  the  Camivora,  the  *'  nomencla- 
ture utterly  fails." 

§  1370.  Special  examples  of  the  diversity  of  opinion  are  furnished  by  the  two  fissures 
already  named,  the  cruciata  or  **  frontal  "  of  the  cat  and  dog  and  the  centralis  of  man. 

The  centralis  is  homologized  with  the  superorbitalis  bv  Duval  and  Keller  (A,  57,  note), 
and  apparently  by  Broca  ;  Hitzig  (A,  136,  137,  Fig.  10,  11)  makes  it  equivalent  to  the 
ansata  together  with  a  part  of  the  supersylciana,  a  view  which  derives  some  support  from 
the  occasional  interruption  of  the  human  centralis  ;  it  is  the  homologue  of  the  coronalU 
in  the  opinion  of  Owen  (A.  Ill,  130),  Meynert  (i),  and  Pansch  (i,  47).  In  an  earlier 
paper,  however,  Pansch  regarded  the  centralis  as  homologous  with  the  erueiata,  and 
this  is  the  opinion  of  Ferrier  and  Cleveuger. 

The  cruciate  fissure  of  the  Camivora  is  said  by  Ferrier  (A,  199)  to  be  experimentallj 
the  equivalent  of  the  centralis,  and  Clevenger  {2, 14)  states  that  the  two  fissures  are  "  his- 
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tologicallj  as  well  as  physiologically  analogooa,"  although  in  a  previoafl  paper  (1,  24)  he 
had  declared  that  "  anatomically,  the  cradal  and  Bolandic  are  not  capable  of  compariaon ; " 
LoflMina  and  Lemoigne  (A,  Fig.  75)  make  the  cniciata  equivalent  to  the  eaUota-marginalii 
of  man,  while  DuvaJ  and  Keller  (Huguenin,  A,  57,  note)  consider  it  as  "  Tanalogue  du  sil- 
lon  perpendiculaire  exteme  ou  sillon  ocdpital  de  Thomme  ; "  Broca  {1, 407)  is  sure  that 
the  erueiata  is  not  the  representative  of  the  eentralu^  and  its  existence  with  the  Primates 
is  denied  altogether  by  Hitzig  (A,  430)  and  Meynert  (1,  659,  note). 

After  havinic  followed  up  all  the  clues  at  our  disposal,  and  spent  upon  this  single  mat- 
ter more  time  than  we  supposed  would  be  required  for  the  elucidation  of  the  gross  anat- 
omy of  the  entire  brain,  we  are  forced  to  admit  our  inability  to  satisfy  ourselves  completely 
with  respect  to  the  homology  of  the  camivoral  fissures  with  those  of  man,  excepting  of 
ooune  the  hypocampal  and  calloaal,  which  have  never  presented  any  difficulty  on  account 
of  their  relation  to  structural  features ;  as  to  the  existence  of  a  '*  lambdoidal  **  or  "oodpi- 
to-parietal "  fissure  in  the  cat.  see  §  ISai  (20). 

So  long,  indeed,  as  any  doubt  exists  with  regard  to  the  correspondence  of  the  fissures 
of  the  cat,  seal  and  raccoon,  and  of  man,  MacaeuM  and  Lemur,  it  is  hardly  to  be  ex}>ected 
thai  the  homology  between  the  members  of  the  two  groups  should  be  altogether  clear. 

§  1871.  The  following  lines  of  inquiry  seem  likely  to  be  most  productive  of  results  : — 

(1)  Numerous  and  careful  preparations  and  drawings  should  be  made  of  the  brains  of 
all  Oamivora  and  monkeys,  especially  of  the  young.  The  same  should  be  done  for  pecu- 
liar foetal  and  adult  human  braina 

(2)  Between  the  ordinary  Gamivora  and  the  monkeys  are  two  groups  whose  brains 
aliould  be  studied  with  especial  care  :  the  9ealU  have  a  rudimentary  postcomn  and  ocdpital 
lobe,  and  these  parts  are  said  to  be  well  developed  in  the  Lemun,  which  have  affinities 
with  both  the  Camivora  and  the  Primates. 

Bfi^wcting  the  brains  of  the  lower  Vertebrates,  see  Appendix,  g  1465. 


CHAPTER    XI. 

THE  CRANIAL  NERVES  AND  ORGANS  OF  SENSE. 

OEI7ERAL  CONSIDERATIONS — CLASSIFICATION  OF  THE  CRANIAL  NBRYBS— TABLE  OP  THE 
CRANIAL  NERYES — SKIN — TONOUB^NOSE — BYE  AND  ITS  AFPBNDAOES  — BAB. 

§  1372.  The  Cranial  Nerves — General  CoxudderationB. — As 
briefly  described  in  §§  996,  1007,  and  shown  in  Pig.  104, 109,  most 
of  the  nerves  of  the  trunk  and  limbs  are  connected  with  the  myelon 
by  two  sets  of  roots  which  respectively  emerge  from  its  dorso-lateral 
and  ventro-lateral  aspects  opposite  the  dorsal  and  ventral  comua  of 
the  cinerea.  The  dorsal  roots  bear  each  a  ganglion,  and  they  are 
sensory^  while  the  ventral  have  no  ganglion  (Fig.  109)  and  are 
motor. 

Each  dorsal  root  is  joined  by  a  corresponding  ventral  root,  and 
the  trunk  so  formed  has  both  motor  and  sensory  functions. 

The  roots  and  trunks  vary  in  size  and  in  the  number  of  their 
rootlets  and  branches ;  they  vary  also  to  some  extent  in  their  rela- 
tions with  the  sympathic  nerves  and  the  viscera.  Upon  the  whole, 
however,  they  form  a  series  all  the  members  of  which  are  readily 
and  quite  closely  comparable. 

§  1373.  But  the  cranial  nerves  (which  either  arise  from  the 
encephalon  or  eventually  escape  through  cranial  foramina)  present 
no  such  simplicity  in  any  animals,  and  in  man  and  most  mammals 
their  irregularities  in  origin  and  distribution  are  so  great  that  the 
older  anatomists  seem  not  to  have  attempted  any  comparison  with 
the  myelonal  type.  Their  functions  likewise  were  imperfectly 
known,  and  they  were  therefore  numbered  in  order,  beginning  at 
the  cephalic  end  of  the  brain,  and  their  names  referred  mainly  to 
their  anatomical  connections. 
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§  1874    TABLE  OF  THE  SfNONTMS  OF  THE  CRAXUL  NERVES. 


BOmmering. 


I... 

n.. 
m. 

IV  . 

v.. 

VI.. 

VII. 

VIII 

DL.. 

X... 

XI.. 

XII. 


Technical  names  lierefai  adopted. 


Olfactorii 

Opticus 

Ocalomotorlufl.. . . 

TrochleariB 

Triffeminufl. 

Abdacens 

FadalU 

Aoditorias. 

Qlossopharjngeaa. . 

Vagus 

AcceflsoriuB 

Hypoglooaiis 


SynonymB. 


Rhiiienc<)pludici. 


Motor  ocoli  communis. 

PatbeticuB. 

Trifacialis 


Portio  dura 

Portio  mollis,  Acusticns. 


Par  vagum,  pnenmogastricus. . 
AocesBorius  spinalis 


Willis. 


1. 

n. 
m. 

IV. 

V. 

VI. 

VII. 


VIII. 
IX. 


§  1375.  Dedgnatioa  of  the  Cranial  Nerves  by  Numben.— 

Among  the  older  anatomists  (as  may  be  seen  from  Yicq  d' Azyr,  A, 
**  Explication,"  48-60),  the  cranial  nerves  were  variously  enume- 
rated. At  the  present  day  only  two  methods  are  commonly  em- 
ployed, those  of  Sommering  and  Willis.  As  indicated  upon  the 
accompanying  Table,  the  difference  between  these  two  concerns  only 
half  of  the  twelve.  The  7th  and  8th  of  Sommering  constitute  the 
Portio  dura  and  the  Portio  mollis  of  Willis's  7th ;  the  9th,  lOth 
and  11th  of  Sommering  are  included  in  the  8tb  of  Willis,  and  the 
12th  of  the  former  represents  the  9th  of  the  latter. 

Fortunately,  the  nerve  most  often  concerned  in  medicine  and 
surgery  is  the  5th,  the  seat  of  toothache  and  most  other  forms  of 
facial  neuralgia.  Upon  the  whole,  it  would  be  better  to  abandon 
the  use  of  the  numbers  altogether  and  employ  only  the  technical 
names  here  given,  with,  perhaps,  the  substitution  of  the  shorter 
word  dcusticus  for  avditorius.  Nevertheless,  in  the  Descriptions 
(§§  1380-1391)  and  in  the  Table  (p.  520),  the  numerical  order  is  fol- 
lowed for  convenience  of  reference. 

§  1376.  Arrangement  of  the  Cranial  Nerves. — These  nerves 
have  been  variously  classified  in  accordance  with  physiological  or 
morphological  facts  and  theories. 

The  following  Table  exhibits  the  provisional  physiological 
arrangement  which  was  outlined  by  Wyman  (34,  40)  and  has  been 
elaborated  by  Dalton  (A,  447). 
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§  1877.    PROVISIONAL  PHYSIOLOGICAL  ARRANGEMENT  OP  THE  CRANIAL 

NERVES.     (Sli^rbtly  altered  from  Dalton,  A,  447.) 

A.     NBRVE8  OF  SfBCIAL  SeNBB,   LACKING  GENERAL  SENSIBIUTT. 

X.    Olfactorii.  2.    Opticus.  3.    Auditorins. 

B.    Motor  and  Sensory  Nerybs  comparable  with  Mtelonal  Nkeyes. 


Sensory  Nerves  (with  Gan- 
glia) =  Dorsal  Roots  of 
Myelonal  Nerves. 

Motor  Nerves  =  Ventral 
Roots    of    Myelonal 
Nerves. 

General  Distribotion. 

Trigeminus  (Radix  sensoria). 
Gng.  Gasseri. 

Glossopharyngeus. 

Gng.  petroBum. 
Vagus. 

Gng.  jugulare. 

• 

'  Oculomotorius. 

Trochlearis. 
<  Abducens. 

1  Radix  motoria(trigemini). 
L  Facialis. 

Hypogloesus. 

Acoessorius. 

Skin,  muoosa  and  muscles  of 
face. 

Tongue  and  pharynx. 

• 

Passages  of  rpqpunuion  and 
deglutition,  etc 

§  1378.  Dalton  recognizes  two  great  divisions,  the  nerves  of  spe- 
cial sense  and  ordinary  motor  and  sensory  nerves.  Since  some  of 
the  latter  also  possess  special  sensibility,  the  former  may  perhaps 
be  characterized  as  nerves  of  special  sense  which  lack  general 
sensibility  and  have  no  ganglia. 

The  other  and  larger  division  includes  nerves  which  are  anatom- 
ically and  physiologically  distinguishable  into  two  groups,  cor- 
responding respectively  to  the  dorsal  and  ventral  roots  of 
myelonal  nerves.  Three  of  these  bear  each  a  ganglion,  like  that 
upon  the  dorsal  root  of  a  myelonal  nerve,  and  are,  at  their  origin, 
exclusively  sensitive.  The  others  apparently  lack  ganglia  and  are 
functionally  motor. 

But  while  the  foregoing  Arrangement  is  at  least  convenient  and 
serves  to  impress  upon  the  mind  of  the  student  the  probability 
that,  as  the  "  medulla  "  is  a  modification  of  the  myelon,  so  some  at 
least  of  the  cranial  nerves  are  modifications  of  the  myelonal  type,  yet 
sight  should  not  be  lost  of  certain  ascertained  or  probable  facts  of 
Embryology  and  Comparative  Anatomy  which  are  not  in  full  accord 
therewith. 

These  facts  and  considerations  are  admitted  by  Wyman  and  Dal- 
ton, and  others  are  presented  in  the  compendiums  of  Huxley,  A,  66-71, 


THE    CRANIAL    NERVES.  50? 

Gegenbaur  (Lankester),  A,  516-522,  and  Balfour,  A,  II,  374-883, 
and  in  the  i)apers  there  cited.    See  also  A.  M.  MarshaQ  (4). 

§  1379,  In  the  following  brief  descriptions  of  the  cranial  nerves, 
only  the  ectal  or  superficial  or  apparent  origins  are  given.  Their 
ental  (real  or  deep)  origins  in  man  are  presented  briefly  in  Gray  and 
Quain,  and  more  fully  in  Meynert  (Strieker,  A,  727-751),  and  in 
special  papers. 

§  1380.  (I)  Nenri  otfactorii,  N.  ot.,  the  oliactory  nenres.— Pig.  110 ;  g  1160.  Qraj, 
A,  620 ;  Quain,  A,  1,  526. 

The  true  olfactory  Derves  of  the  cat  and  man  are  soft  fibrous  fasciculi  which  pass  from 
the  fiur&cd  of  the  pero  through  the  olfactory  foramina  of  the  cribriform  plate  of  the  eth- 
moid bone  (Fig.  60,  88),  to  be  distributed  to  the  nasal  mucosa  (§  1896,  membrana  Schnd- 
deriana). 

On  account  of  the  small  size  of  the  Lobus  olfactorius  in  man,  it  was  formerly  regarded 
as  a  nerve,  and  is  still  often  so  called.  As  shown  both  by  development  and  by  comparison 
with  the  lower  animals,  it  is  really  a  protrusion  or  lobe  of  the  brain. 

§  1381.  (II)  Nervus  opticus,  N.  op.,  the  optic  nerve.— Fig.  110,  116,  117 ;  PI.  I, 
Fig.  2  ;  PL  11,  Fig.  3,  4  ;  PI.  III.  Fig.  5  ;  PL  IV,  Fig.  16, 18,  19.  Gray,  A.  628  ;  Quain, 
A.  I,  527. 

Each  optic  nerve  is  a  cylindrical  white  cord  springing  from  the  side  of  the  chiasma 
(§  1202)  and  passing  through  the  optic  foramen  (Fig.  57,  Pm.  op.)  to  the  eyeball. 

The  optic  nerves  are  formed  by  protrusions  of  the  primitive  dienceplialon,  and  are 
hence,  like  the  olfactory  lobes,  regarded  by  Qegenbaur  (Lankester),  A,  515,  as  prolonga- 
tions of  the  brain. 

The  cavity  is  obliterated,  aixd  in  man  the  fibers  constituting  the  nerve  have  been 
traced  not  only  to  the  thalami  and  geniculata,  but  also  to  the  optici.  We  have  not  traced 
them  carefully  in  the  cat. 

§  1888.  (Ill)  Nerms  oculomotorius,  N.  aem.,  the  oculomotor  nerve. — Fig.  116 ;  PL 
II,  Fig.  8.    Gray,  A,  640  ;  Quain,  A,  L  528. 

The  trunk  of  this  nerve  is  cylindrical  and  about  1  mm.  in  diameter.  It  arises,  slightly 
flattened,  from  the  Area  intercruralis,  about  2  mm.  from  the  meson  and  just  caudad  of  the 
dmbia  (§  1203),  is  closely  associated  with  the  ophthalmic  division  of  the  N.  trigeminus, 
and  emerges  therewith  by  the  Fm.  lacerum  an  ten  us  to  be  distributed  to  all  the  muscles 
of  the  eyeball  which  are  not  supplied  by  the  trochlcaris  and  abducens ;  it  goes  also  to  the 
levator  palpebne  dorsal  is  muscle. 

§  1888.  (IV)  Nennis  trochlearis,  If.  tr.  the  trochlear  or  patheticus  nerve. — Fig.  116 ; 
PL  I,  Fig.  2 ;  PL  II.  Fig.  8  ;  PI.  Ill,  Fig.  9.     Gray.  A,  641 ;  Quain,  A.  I.  519. 

This,  the  smallest  of  the  cranial  nerves,  arises  from  the  valvula  by  three  fasciculi. 
The  trunk  is  involved  in  the  pia  and  easily  torn  away  therewith. 

It  passes  laterad  and  then  ventro-cepbalad  between  the  cerebellum  and  the  hemi- 
sphere, associates  itself  with  the  ophthalmic  division  of  the  trigeminus,  and  emerges 
therewith  by  the  Fm.  lacerum  anterius  to  supply  the  M.  trochlearis  (**  obliquus  superior  "). 
According  to  the  Thesis  of  C.  E.  Manierre.  this  nerve  enters  the  ocular  aspect  of  the  mus- 
cle in  the  cat,  while  in  man  it  enters  the  orbital  or  ectal  aspect. 

§  1884.  (V)  Nenrus  trigeminus,  N.  trg.,  the  trigeminal  or  trifacial  nerve.— Big.  116 ; 
PL  n.  Fig.  8.    Gray.  A,  647  ;  Quain,  A,  I.  532. 

This  is  the  largest  of  the  cranial  nerves  and  peculiar  in  several  respects.    Although 


508  ANATOMICAL    TECHNOLOGY. 

oommonlj  deecribed  as  a  single  nerve,  it  really  consists  of  two,  the  larger  being  senaofy 
(Radix  sensoria)  and  the  smaller  motor  (Radix  motoria).  It  thus  conforms  to  a  mjrelonal 
nerve,  excepting  that  the  ectal  origins  of  the  two  roots  are  closely  assodated. 

The  sensory  root  is  a  large,  slightly  flattened  band  which  lies  across  the  pons  just 
where  it  is  contracted  to  form  the  medipedanculus.  When  lifted  from  the  pons,  it  is 
found  to  have  its  ectal  origin  either  just  caudad  of  it  or  from  its  surfiBice  dose  to  the  Cauda] 
border. 

In  the  senior  author's  paper  (14,  548),  the  nerve  is  simply  said  to  arise  caudad  of  the 
pons.  This  statement  was  questioned  in  the  Am.  Jour,  of  Neurology,  etc  (I,  108) ;  a 
reexamination  of  several  preparations  shows  the  existence  of  the  variation  above  indi- 
cated, and  a  qualification  has  been  published  (Wilder,  :i4). 

In  man  the  ectal  origin  is  through  the  pons  nearer  the  cephalic  than  the  caudal  mar- 
gin. In  part,  at  least,  the  difference  is  due  to  the  greater  caudal  extension  of  the  human 
pons  (§  1161). 

At  the  cephalic  border  of  the  pons  the  root  presents  a  large  flattened  ganglion  (Ong. 
Gasseri)  and  then  separates  into  three  divisions — the  ophthalmic,  maxillary  and  mandibu- 
lar. Of  thesci  the  first  is  the  most  mesa!  in  position  and  the  smallest,  but  with  it  are  asso- 
ciated the  oculomotorius,  trochlearis  and  abducens,  all  emerging  together  from  the  Fm. 
lacerum  anterius. 

The  maxillary  division  is  intermediate  and  escapes  by  the  Fm.  rotundum.  The  man- 
dibular division  is  lateral,  is  joined  by  the  Radix  motoria  and  c;merges  by  the  Fm.  ovale. 

The  distribution  is  stated  upon  the  Table  (§  1392),  and  corresponds  in  the  main  with 
the  three  regions  of  the  face;  some  filaments  also  supply  the  dura. 

The  motor  root  (Radix  motoria)  is  much  smaller  than  the  sensory  and  not  easily  recog- 
nized. Upon  a  fresh  brain  it  may  be  seen  as  a  narrow,  light  band  crossing  the  sensory 
root  and  the  ganglion  from  the  mesal  side  of  the  former,  to  attach  itself  to  the  mandibular 
division.  Upon  an  alcoholic  brain,  a  dull  tracer  may  be  used  to  isolate  it  in  the  middle  of 
its  course  and  follow  it  to  its  origin  mesad  and  slightly  cephalad  of  that  of  the  sensory 
root.  We  have  not  ascertained  whether,  as  in  man,  it  is  separated  therefrom  by  a  few 
fibers  of  the  pons  or  of  the  trapezium. 

In  man  the  motor  root  is  distributed  to  the  muscles  concerned  in  mastication  (Dalton, 
A,  464). 

§  1385.  Nervus  abducens,  N.  abd.,  the  abducens  nerve.— Fig.  116  ;  PI.  II,  Fig.  3. 
Gray,  A,  641 ;  Quain,  A,  I,  519 

A  ribbon-shaped  nerve,  arising  by  three  or  four  funiculi  from  the  trapezium  just  laterad 
of  the  pyramis.  The  attachment  is  very  feeble  and  the  nerve  is  apt  to  be  torn  off  with 
the  pia.  It  associates  itself  with  the  ophthalmic  division  of  the  trigeminus  and  emerges 
therewith  by  the  Fm.  lacerum  anterius  to  be  distributed  to  the  MM.  choanoidei  and  the 
rectus  lateralis  ("  externus  "). 

§  1386.  (VII)  Nervus  facialis,  N.  /.,  the  facial  nerve  or  *' portio  dura.*— Fig.  116: 
PI.  II,  Fig.  3.     Gray,  A,  642  ;  Quain,  A,  I,  548. 

In  some  respects  this  is  the  motor  counterpart  of  the  trigeminus,  being  distributed  to 
most  of  the  muscles  of  the  face  and  head,  excepting  the  muscles  of  mastication.  It  is 
small  as  compared  with  tlio  trigeminus,  just  cavdad  of  which  it  arises  from  the  latere^ 
cephalic  angle  of  the  trapezium.  It  traverses  the  ental  auditory  foramen,  the  Aquieductus 
Fallopii  and  the  stylo-mastoid  foramen  (§  506). 

§  1387.  (VIII)  Nervus  auditorius,  N.  an.,  the  auditory  or  acoustic  nerve  or  portio 
mollis.— Fig.  110,  116 ;  PI.  II,  Fig.  8.     Gray.  A.  639  ;  Quain,  A,  I.  548. 

This  is  commonly  grouped  with  the  olfactory  and  optic  nerves  as  a  nerve  of  special 


THB    CRANIAL    NEBVB8.  509 

sense ;  bat  aoeordlng  to  Gegenlwar  (Lankeater),  A,  515,  it  is  developed  like  an  ordinary 
crania]  nerre. 

It  springs  from  the  cephalic  part  of  the  Eminentia  auditoria,  traverses  the  ental  audi- 
tory fi»ramen«  and  is  distribated  to  the  sensory  organs  of  the  labyrinth  or  "  internal "  ear. 

%  1888.  (IX)  Nerms  s^lossopharyngeus,  N.  gph.,  the  glossopharyngeal  nenre.^Fig. 
116  ;  PL  II,  Fig.  8.    Gray,  A,  658 ;  Qoain,  A,  1, 554  ;  Stowell,  i. 

The  origins  of  this  nerve  and  of  the  vagus  and  accessorins  are  associated  so  as  to  form 
a  series  extending  caudad  (rom  the  Eminentia  anditoria  for  a  considerable  distance  along 
the  lateral  aspect  of  the  cervical  myelon.  We  have  not  examined  these  origins  in  detail, 
and  the  reader  is  referred  to  the  fignres  and  descriptions  of  Stowell.  As  has  been  stated 
elsewhere,  the  points  of  origin  cannot  be  defined  accorately  until  the  ectal  features  of  the 
*'  medulla  "  are  more  satisfactorily  understood. 

The  nerve  has  a  ganglion  (Gog.  petrosum),  emerges  through  the  Fm.  Jugulare,  and  is 
distributed,  in  man,  to  the  base  of  the  tongue,  the  soft  palate  and  the  pharynx. 

%  1889.  (X)  Nenms  vagus,  N,  v.,  the  vagus  or  pneumogastric  nerve.— Fig.  116 ;  PL 
n.  Fig.  8.    Gray,  A,  660 ;  Quain,  A,  I.  556 ;  Stowell,  1. 

This  nerve,  remarkable  alike  for  its  distribution,  its  accessions  from  other  (motor) 
sources,  and  its  numerous  and  peculiar  functions,  arises  just  caudad  of  the  gloisopha- 
ryngeus  by  several  funiculi,  which,  according  to  Stowell,  form  two  series,  donnl  and 
ventral.  As  stated  under  the  glossopharyngeal,  we  have  not  fully  examined  the  origin, 
and  the  student  is  referred  to  the  figures  and  descriptions  of  Stowell. 

The  nerve  presents  a  ganglion  (Gng.  jngulare,  ganglion  of  the  root),  in  the  proximal 
end  of  the  foramen  of  exit,  and  about  15  mnL  peripherad  of  the  foramen  another,  the  Gng. 
inferius  or  the  ganglion  of  the  trunk  (Fig.  107 ;  Stowell,  /). 

BdaJtionM  of  the  GangUa, — The  Gng.  jngularis  is  connected  by  anastomotic  filaments 
with  the  N.  facialis  (VII),  glossopharyngeus  (IX),  accessorius  (XI)  and  sympathicus. 
The  ganglion  of  the  root  is  connected  with  the  N.  glossopharyngeus  (11^,  accessorius 
(XI),  hypoglossus  (XII),  and  sympathicus ;  (Stowell,  1). 

Besides  the  connections  just  named,  the  vagus  furnishes  the  following  branches :  NN. 
I^iaryngeus,  laryngeus  superior,  laryngeus  recurrens.  rami  cardiaci.  rami  pulmonares, 
gastrieus  doraalis  and  gastricus  ventralis  (Fig.  108,  107 ;  ^  1040,  1041).  It  also  gives 
many  anastomotic  filaments  to  the  sympathicus  (g  1041 ;  Stowell.  /). 

§  1890.  (XI)  Nervus  accessorius,  N.  ae,  the  accessory  or  **  spinal  accessory  "  nerve. — 
Fig.  116  ;  PL  II,  Fig.  8.    Gray,  A,  686  ;  Quain,  A,  I,  564;  Stowell,  1. 

This  nerve  has  a  peculiar  and  extensive  origin  by  funiculi  scattered  along  the  lateral 
aspect  of  the  metencephalon  and  cervical  myelon,  from  just  caudad  of  the  origin  of  the 
vagus  to  a  point  opposite  the  6th  or  7th  cervical  nerve. 

The  trunk  enters  the  cranium  by  the  Fm.  magnum,  and  then  associates  itself  with  the 
vagus  and  glossopharyngeus  to  emerge  through  the  Fm.  jugnlare.  In  man  it  is  distrib- 
uted to  the  trapezius  and  stemo-mastoid  muscles,  and  also,  by  the  fibers  which  Join  the 
vagus,  to  the  heart, 

%  1891.  (XII)  Nervus  hypoglossus,  H.  hpg.,  the  hypoglossal  nerve. — Fig.  116  ;  PL  II, 
Fig.  8.    Gray,  A,  646  ;  Quain.  A,  I,  565. 

Arises  by  several  (10-15)  funiculi  from  the  ventral  aspect  of  the  metencephalon  Just 
laterad  of  the  caudal  half  of  the  Area  elUptica  (oliva?).  (The  difficulty  in  the  homology 
of  this  area  is  referred  to  in  §g  1161, 1188.) 

The  funiculi  are  very  slightly  attached  and  apt  to  be  torn  off  with  the  pia.  The  trunk 
escapes  through  the  Fm.  oondylare,  and  is  distributed,  in  man,  chiefly  to  the  musdea  of 
the  tongue. 

This  nerve  has  much  the  aspect  of  the  ventral  root  of  a  myelonal  nerve. 
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§  1308.  The  demonitration  of  the  cranial  nerves  requires 
much  care  and  skill  on  account  of  the  great  number  crowded  into 
small  sfxace,  and  also  because  they  pass  through  various  bony 
canals  and  foramina  or  are  concealed  by  bony  processes.  The 
banner  can  hardly  hope  to  demonstrate  all  satisfactorily  on  one 
specimen.  It  is  especially  necessary  to  employ  a  young  lean  ani- 
mal, in  order  that  fat  may  not  obscure  the  nerves  and  that  the  con- 
nective tissue  may  not  be  so  tough  as  to  render  the  tracing  of  fine 
nerves  impossible.  The  general  directions  for  dissecting  nerves 
given  in  §§  1008,  1037,  should  be  faithfully  followed.  Some  of  the 
nerves  may  be  traced  on  one  side  and  some  on  the  other.  When- 
ever a  saw  is  employed,  it  is  best  to  protect  underlying  parta  if 
possible  by  a  cloth.  In  case  a  vessel  or  nerve  is  inadvertently  sev- 
ered, the  two  ends  may  be  slightly  lapped  and  tied  with  a  thread. 
The  nippers  employed  should  be  sharp  and  narrow  pointed  (§  146). 
In  using  the  nippers,  remove  very  small  pieces,  and  use  the  tracer 
often  to  make  sure  that  all  branches  are  pushed  aside.  Have  at 
hand  for  constant  reference  a  prepared  skull,  the  figures  of  the  skull 
(Pig.  56-62),  and  the  Tables  of  foramina  (§  662)  and  nerves  (§  1392). 

THE  ORGANS  OP  SENSE. 

§  1394.  The  organs  of  sense  are  the  si)ecialized  parts  of  animals 
which,  being  acted  upon  by  objects  in  the  external  world,  are  capa- 
ble of  transmitting  the  impressions  so  received  to  the  central  ner- 
vous system  by  means  of  nervous  connections.    Huxley,  5. 

The  organs  are  five,  corresponding  to  the  five  senses. 

(A)  Cutis  and  mucoea. — The  skin,  and  mucous  membranes  near 
the  exterior  (Dalton,  A,  610).  These  are  the  organs  of  Touch  (tac- 
tion, tactile  sensibility). 

(B)  Ungua  (tongue).  Soft  Palate  and  Fauces. — These  are  the 
organs  of  Taste  (gustation,  gustatory  sensibility). 

(O)  Nasiifl,  nose. — Its  mucous  membrane,  especially  that  of  the 
maxillo-turbinals,  forms  the  organ  of  Smell  (olfaction,  olfactory 
sensibility). 

(D)  Oculufl,  eye. — The  organ  of  Vision  (sight  or  visual  sensi- 
bility). 

(E)  Aurifl,  ear. — The  organ  of  'Ilearing  (audition  or  auditory 
■sensibility). 

(F)  (General  Sensibility.— In  addition  to  the  special  sensibilities 


512  ANATOMICAL  TECHNOLOGY. 

just  'named,  requiring  a  special  apparatus,  there  is  the  so  called 
general  sensibility  of  the  body.  This  is  manifested  whenever  an 
ordinary  sensory  nerve  is  stimulated  in  any  part  of  its  course; 
when  slight,  it  is  called  feeling  ;  when  more  intense,  pain. 

CUTIS— THE  SKIN. 

References.— Gray,  A,  83  ;  Qoahi,  A,  II,  211 ;  Daltun,  A,  610 ;  Foster  and  Lang^ej, 
A,  165  ;  Foster,  A,  589 ;  Leyh,  A,  850;  Strieker,  A,  792  ;  Chaaveaa,  A,  841 ;  Chenvean 
(Pleming),  A,  792 ;  Owen,  A,  III,  186,  610 ;  Gurlt,  A»  815  ;  Milne-Edwarda,  A,  XI,  411 ; 
Bernstein,  A,  10  ;  Flint,  A,  881,  751. 

§  1395.  OutiSi  skin. — The  skin  or  integument  forms  the  covering 
of  the  entire  body.  It  is  elastic  and  flexible,  tough  and  dense, 
hence  well  adapted  as  a  protecting  envelope.  It  is  continaons 
with  the  mucous  membranes  at  the  various  natural  orifices. 

g  1896.   The  skin  is  composed  of  two  layers,  octal  and  ental. 

Eetal  Layer,  JSpidermiSy  Cuticle, — Composed  of  nncleated  cells,  those  nearest  the  sinw 
fiioe  are  flat ;  the  deeper  ones  are  spherical  or  columnar  and  form  the  Bete  muestvm, 
which  contains  the  coloring  matter  of  the  skin. 

The  function  of  the  epidermis  is  almost  wholly  protective,  and  it  is  devoid  of  aeiiiU 
hility. 

Ent^  Layer,  Derma,  Corium,  Cutis  vera  (true  skin). — The  true  skin  is  composed  of 
elastic  and  white  connective  tissue,  plain  muscles,  blood  vessels,  lymphatics  and  nerves. 
The  principal  function  of  the  Cutis  vera  is  tactile  sensibility  or  the  determination  of  the 
presence  and  character  of  objects  which  come  in  contact  with  the  epidermis. 

Into  it  are  implanted  the  appendages  of  the  skin — hair  and  daws,  sweat  and  s^Mcemii 
glands. 

The  sweat  glands  serve  to  get  rid  of  some  of  the  waste  products  of  the  body,  while  the 
sebaceous  glands  pour  out  upon  the  surface  an  oily  substauce  which  keeps  it  soft  and 
pliable. 

The  hair  and  claws  serve  as  protectors  of  the  body.  The  hair  covers  the  entire  surface 
of  the  body  except  at  the  tip  of  the  snout,  the  pads  of  the  hands  and  feet  and  the  hypoth- 
enar  emineuces.  It  protects  the  surface  and  assists  more  or  less  in  touch,  since  a  nervous 
filament  is  connected  with  the  implanted  end  of  each  hair.  In  addition  to  the  ordinary 
hairs  forming  the  protective  covering  of  the  body,  there  are  specialized  hairs  which,  from 
their  connections,  are  undoubtedly  tactile  organs.  These  are  situated,  in  the  cat,  on  the 
dorsal  lip  (Vibrissae,  Fig.  87.  88),  in  the  eyebrows  (Fig.  87,  88),  and  on  the  antebrachium 
(Fig.  76,  105,  pill  tactiles).  They  differ  from  common  hairs  in  being  longer  and  stiffer, 
but  es|)ecially  in  being  implanted  very  deeply  and  in  having  a  larger  nervous  and  vascu- 
lar supply. 

For  the  structure  and  presence  of  tactile  hairs  in  various  animals,  see  Owen,  A,  III, 
187;  Curtis,  L.,  i,  166;  Schoebl,  lO  ;  Ranvier,  A,  913  ;  Milne-Edwards.  A.  XI,  424.  For 
the  structure  of  the  skin  of  the  dog,  see  Stirling,  1,  465. 

LINGUA— THE  TONGUE. 

References.— Gray,  A,  707 ;  Quain,  A,  II,  325  ;  Dalton,  A,  463,  513 ;  Foster  and 
Langley,  A,  176  ;  Foster,  A,  586 ;  Leyh,  A,  349  ;  Strieker,  A.  852  ;  Chauveau.  A,  855. 
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860 ;  Clurayean  (Fleming),  A,  844,  818 ;  Owen,  A,  HI,  190 ;  Gorlt,  A,  844,  814 ;  MUne- 
Edwaids,  A,  XI,  487 ;  Bemitein,  A,  296 ;  Flint,  A,  759. 

§  1397.  Tiingnfli  tongue. — ^The  tongue  is  the  principal  organ  of 
taste  or  gustation.  It  is  a  very  movable  muscular  organ  covered 
with  mucosa  and  situated  in  the  mouth.  It  is  also  possessed  of  a 
high  degree  of  tactile  sensibility. 

Bj  its  moflcnlar  ■tnictaie  it  takes  part  in  the  proceneB  of  mastication  and  deglutition 
and  in  speech.  To  it  are  distributed  three  nenres,  the  trigeminus  to  the  tip,  the  glosso- 
pharyngeos  to  the  base  and  the  hjpogloesus  to  the  muscles.  The  gloesopharyngeus  is 
also  distributed  to  the  mucosa  of  the  soft  palate  and  the  pillars  of  the  fauces ;  hence  their 
mucosa  possesses  a  certain  amount  of  gustatory  sensibility.  The  parts  upon  the  tongue 
8n|^»osed  to  be  the  special  seats  of  gustatory  sensibility  are  the  fungiform  and  dreumtal' 
laU  papiUm.    These  are  briefly  described  in  connection  with  Fig.  88,  p.  806. 

For  supposed  gustatory  structures  in  the  epiglottis  of  the  dog  and  cat,  see  Schofield, 
J,  475. 

Demonstration. — The  muscular  structure  of  the  tongue  may  be  made  out  by  such  a 
section  as  that  shown  in  Fig.  88.  The  papiUs  may  be  seen  on  such  a  section,  but  better 
on  a  tongue  which  has  been  removed  with  the  mandible.  The  nervous  supply  of  the 
tongue  may  be  determined  by  following  the  general  directions  for  the  dissection  of  nerves ; 
■ee  also  Fig.  107,  §  1006,  and  for  the  vagus  and  sympathic  (g  1087). 

NASUS— THE  NOSR 

References.— Gray,  A,  710  ;  Quain,  A,  II,  664  ;  Dalton,  A,  517 ;  Foster  and  Langley, 
A,  176 ;  Foster,  A,  584  ;  Hyrtl,  A,  885  ;  Leyh.  A,  848 ;  Strieker,  A,  703  ;  Chauveau,  A, 
406,  862  ;  Chauveau  (Fleming),  A,  489.  815  ;  Owen.  A,  III,  204 ;  Gurit,  A,  814 ;  Milne- 
Edwards,  A,  XI,  458 ;  Bernstein,  A,  285 ;  Flint,  A,  754. 

§  1898.  Nasns,  nose. — In  Fig.  59  and  88  are  shown  longitudinal  sections  of  the  nasal 
passages.  It  will  be  seen,  especially  in  Fig.  88,  that  there  is  a  tolerably  direct  passage 
from  the  prcmaris  to  the  pottnarU  through  the  so  called  mecUtLB  ventralis  (inferior). 
Dorsad  of  the  meatus  ventralis  are  the  turbinated  bones  which  are  most  intricately  con- 
Toluted. 

The  membrana  Schneideriana  is  the  mucosa  of  the  nasal  fossae.  Through  the  com- 
paratively minute  spaces  formed  by  the  scrolls  of  the  turbinated  bones,  the  air  may  pass 
from  the  prae-  to  the  poetnaris,  but  its  movement  is  much  slower  than  when  passing 
through  the  meatus  ventralis.  The  forms  of  the  turbinated  bones  and  the  passages 
through  them  may  be  well  seen  by  transecting  a  cat's  bead  just  cephalad  of  the  mesal 
canthi  of  the  eyes  (g  14(X)).  Through  the  lamina  cribrosa  (Fig.  60)  pass  the  olfactory 
nerves  to  be  distributed  to  the  mucosa  upon  the  ethmo-turbinals ;  this  mucosa  is  the  seat 
of  the  olfactory  sensibility  proper,  that  is,  of  the  appreciation  and  distinction  of  perfumes 
and  odors.  The  mucosa  of  the  maxillo-turbinals  and  meatus  ventralis  is  supplied  by  ner- 
vous filaments  of  the  nasal  branch  of  the  1st  or  opththalmic  division  of  the  trigeminus 
and  possesses  sensibility  more  like  that  of  the  skin.  It  takes  cognizance  of  the  pungent 
vapors  of  such  substances  as  ammonia. 

The  nervous  supply  of  the  nose  may  be  determined  by  following  the  general  directions 
to  the  dissection  of  nerves  (g  1008). 

33 
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OCULUS— THE  EYE  AND  ITS  APPENDAGES. 

General  References.— Gray,  A,  718 ;  Qaain,  A,  II,  583  ;  Dalton,  A,  519;  Foster  and 
Langley,  A,  178,  244  ;  Hyrtl,  A,  391 ;  Lejh,  A,  323  ;  Straus-Durckheim,  A.  201  ;  Strieker, 
A,  802  ;  Morrell,  A,  260  :  Chauveau,  A,  862  ;  Chauveau  (Fleming).  A,  817  ;  Owen.  A,  III. 
246 ;  Foster,  A,  510 ;  Qurit,  A,  775  ;  Milne-Edwards,  A.  XII,  94  ;  Bernstein,  A,  48 ;  Flint. 
A  ;  Le  Conte,  A. 

Ingtrumtnts  and  Material. — Scalpel ;  arthrotome ;  fine  and  coarse  scissors  ;  fine  and 
coarse  forceps ;  tracer  ;  flexible  blow-pipe ;  nippers  ;  tripod  lens  ;  beaded  bristles  ;  skull 
prepared  as  in  F\g.  56. 

§  1399.  The  eye  is  the  organ  of  the  sense  of  sight  (§  1394,  D). 
It  is  situated  in  the  orbital  fossa  (Fig.  66),  which  in  the  cat  is  in- 
complete. 

In  connection  with  the  eye  proper  are  certain  appendages  which 
protect,  lubricate  and  move  the  eyeball. 

APPENDAGES  OF  THE  EYE. 

§  1400.  PalpebreB,  eyelids.— The  eyelids  are  modified  folds  of 
skin  which  protect  the  cephalic  surface  of  the  eye.  There  are  two 
for  each  eye,  which  from  their  position  are  called  respectively  the 
dorsal  (upper)  and  ventral  (lower)  lid.  Their  ectal  surface  is  cov- 
ered with  hair,  but  there  are  no  eyelashes  ;  their  ental  surface,  that 
next  the  eyeball,  is  lined  with  a  smooth  mucous  membrane,  the 
conjunctiva  (Fig.  126,  cnjct.). 

The  two  points  where  the  eyelids  meet  are  called  the  canthi  or 
angles  of  the  lids ;  a  mesal  (inner)  or  nasal  and  a  lateral  (outer)  or 
temporal  canthus. 

Dissection  of  the  Lids. — Make  an  incision  through  the  skin 
from  the  angle  of  the  mouth  to  a  point  opposite  the  base  of  the  ear, 
and  then  transversely  to  the  dorsimeson.  Then  make  an  incision 
from  the  lateral  canthus  directly  caudad  to  the  transverse  incision. 
Reflect  the  ventral  eyelid  and  the  skin  nearly  to  the  mesal  canthus, 
noting  that  the  smooth  mucous  membrane  (conjunctiva)  lining  the 
lid  is  continuous  with  the  covering  of  the  eyeball  (,Fig.  126). 

§  1401.  Meibomian  Glands. — Grasp  the  free  edges  of  the  lids 
and  evert  them.  On  the  mucous  membrane  there  will  be  seen 
many  parallel,  broad,  yellowish  lines,  extending  from  the  edge  of 
the  eyelid  for  about  2  mm.  (Fig.  126).  These  are  the  Meibomian 
glands.  They  secrete  a  sebaceous  substance  which  is  poured  out 
upon  the  edges  of  the  lids  through  minute  orifices  ;  these  may  he 
seen  at  the  top  of  slight  elevations  by  employing  a  tripod  magnifier. 
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§  1402.  Membrana  nictttana,  third  eyelid  (Fig.  126). —The 
third  eyelid  is  a  fibrous,  crescent-shaped  organ  situated  at  the  mesal 
canthus  between  the  eyelids  proper  and  the  eyeball.  Both  of  its 
surfaces  are  covered  by  a  continuation  of  the  conjunctiva.  Its 
cephalic  edge  is  free  and  dark  bordered,  its  caudal  edge  is  flexibly 
attached  to  the  eyeball  (Fig.  126). 

The  office  of  the  membrana  is  to  keep  the  eye  free  from  dust. 
The  generalization  made  by  Chauveau,  A,  is,  ^^That  it  is  most 
developed  in  animals  that  are  unable  to  use  their  cephalic  limbs 
for  removing  foreign  particles  from  the  eye." 

JDemonstrcUion, — The  movement  of  the  membrana  depends  upon 
that  of  the  eyeball,  not  upon  the  action  of  special  muscles.  There 
are,  however,  a  few  striated  muscular  fibers  in  the  band  of  connec- 
tive tissue  passing  from  the  rectus  ventralis  to  the  membrana  as 
shown  in  Fig.  126.  If  the  membrana  is  not  visible,  press  upon  the 
cornea  so  as  to  force  the  eyeball  farther  into  the  orbital  fossa,  and 
it  will  appear.  It  may  be  made  to  entirely  cover  the  cornea.  To 
cause  it  to  disappear,  cut  the  masseter  muscle  and  force  a  scalpel 
handle  into  the  orbital  fossa  so  as  to  push  the  eyeball  cephalad. 

§  1403.  IjacluTmal  Apparatus. — This  consists  of  the  lachrymal 
or  tear  glands  and  their  ducts.  The  glands  are,  in  general  struc- 
ture, like  the  salivary  glands  (§§  788,  789).  They  are  situated  near 
the  lateral  canthi  of  the  lids. 

Demonstration.— {A)  Olandvla  laohrymalis,  lachrymal  gland 
proper. — Nip  the  orbital  process  of  the  frontal  and  malar  bones,  cut 
the  soft  parts  connecting  the  malar  process,  and  turn  the  end  dor- 
sad. The  lachrymal  gland  will  cling  to  the  reflected  part.  It  ap- 
pears like  the  molar  gland  (§  785),  and  is  so  formed  as  to  mold 
itself  to  the  eyeball  upon  which  it  naturally  rests. 

(B)  Olandula  ffarderi^—Kavdef^s  gland,  situated  on  the  convex 
or  ectal  surface  of  the  membrana  nictitans,  extends  from  near  its 
attached  border  over  about  one  third  its  width  (Fig.  126).  It  is 
very  apparent  after  the  removal  of  the  eyeball  (§  1415). 

It  is  found  only  in  animals  possessing  the  third  eyelid  (Milne- 
Edwards,  A,  XII,  121). 

Lachri/mal  Canal. — On  the  free  edge  of  each  eyelid,  about  3 
mm.  from  the  nasal  canthus,  is  the  opening  of  a  lachrymal  canal, 
rhese  canals  collect  the  tears  and  convey  them  to  the  lachrymal 
duct. 

Denumstration. — The  openings  of  the  lachrymal  canals  may 
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be  seen  easily  by  drawing  the  eyelids  well  apart  and  looking  with  a 
magnifier  at  their  free  edges  near  the  mesal  canthus.  Insert  a 
beaded  bristle  into  each  canal. 

Lachrymal  Duct — This  is  formed  by  the  nnion  of  the  two  canals 
and  extends  to  the  nasal  cavily.  Its  beginning  is  somewhat  dilated 
and  is  called  the  lachrymal  sac. 

Demonstration. — Slightly  expand  the  prsenaris  and  push  the 
beaded  bristles  mentioned  above  nntil  they  appear  at  the  nasal 
opening  of  the  lachrymal  duct.  This  opening  is  just  ventrad  of  the 
cartilaginous  prolongation  of  the  maxillo-turbinal  bone  (at  a  point 
ventrad  of  the  M  of  the  abbreviation  ^*  Mxtrb."  in  Fig.  88).  The 
opening  is  quite  large  and  will  readily  receive  the  probe  of  the  tracer. 
If  it  is  desirable  to  trace  the  lachrymal  duct  throughout  its  course, 
a  bristle  should  be  put  into  it.  Then  the  head  should  be  hemi- 
sected,*  and  the  duct  traced  with  nippers  and  arthrotome,  com- 
mencing at  its  nasal  termination. 

MUSCLES  OF  THE  EYE. 

The  cat's  eye  possesses  12  muscles,  ten  belonging  to  the  eyeball 
(4  rect%  4  choanoid^  the  trochlearis  and  the  obliquus  ^entralis\  and 
2  to  the  lids — orhicularis  palpebrarum  (§  1404)  and  levator  palpe- 
hrce  dorsalis  (§  1409).  Besides  the  special  muscles  of  the  eyelids, 
the  muscles  of  the  face  assist  and  modify  their  movements. 

§  1404.  M.  orbicularis  palpebrarum  (Pig.  126,  M.  orb.  plpbr). 
— This  is  the  circular  muscle  surrounding  both  lids  and  serving  to 
close  them.  To  demonstrate  it,  cut  either  of  the  lids  transversely. 
Just  entad  of  the  skin  will  be  seen  the  cut  ends  of  a  thin  layer  of 
pale,  striated  muscular  fibers.  The  fibers  are  plentifully  mixed 
with  elastic  and  white  connective  tissue. 

For  the  M.  levator  palpebraB  dorsalis,  see  §  1409. 

§  1405.  Exposure  of  the  Muscles  of  the  Eyeball. — These  as 
well  as  the  levator  palpehrcB  are  within  the  orbital  fossa.  To  expose 
them,  cut  with  nippers  the  two  ends  of  the  zygoma  (Pig.  66).  Grasp 
the  orbital  process  with  the  forceps  and  lateriduct  it.  At  the  same 
time  sever  the  soft  parts  close  to  the  bone  with  an  arthrotome,  so 
that  the  zygoma  can  be  removed.  Remove  the  temporal  and  mas- 
seter  muscles  by  grasping  their  cephalic  edge  and  severing  the 
attachments.  In  doing  this,  be  very  careful  not  to  include  any  of 
the  fibrous  capsule  of  the  eye.  After  these  muscles  are  removed, 
nip  away  half  of  the  mandible  ;  then  remove  the  part  of  the  TnaYinii 
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containing  the  molar  and  the  last  or  largest  prsemolar  tooth.  This 
will  expose  the  lateral  aspect  of  the  eyeball  and  a  muscle  (ptery- 
goid) extending  obliquely  from  the  mandible  to  the  floor  of  the 
orbit  There  is  also  brought  clearly  into  view  the  superior  max- 
illary artery  and  the  superior  maxillary  division  of  the  6th  nerve. 
Both  extend  along  the  floor  of  the  orbit  laterad  of  the  eyeball  to  the 
infraorbital  foramen  (Fig.  50,  Fm.  inf.  or.),  from  which  point  they 
are  called  infraorbital  artery  and  nerve.  They  should  be  carefully 
removed.  Two  of  the  muscles  of  the  eyeball  will  appear,  M.  rectus 
▼entraliSi  M.  rectus  lateralis.  Raise  the  eyeball  somewhat  with 
a  scalpel  handle  and  cut  the  pterygoid  muscle  at  its  origin  in  the 
floor  of  the  orbit.  Note  that  the  edges  of  the  recti  muscles  slightly 
overlap  near  their  origin,  but  separate  like  the  sepals  of  a  flower  as 
they  extend  cephalad  toward  the  eyeball.  Separate  them,  and 
trace  first  the  M.  rectus  lateralis  to  its  attachment  on  the  eyeball, 
removing  the  loose  fibrous  substance  with  scissors.  Do  not  injure 
the  tendon  of  the  ventral  oblique  (see  §  1406). 

Pass  a  scalpel  handle  entad  of  the  free  edge  of  the  muscle,  raise 
it  and  free  it  from  the  underlying  tissue  with  a  tracer.  When  free, 
raise  the  muscle  by  the  scali)el  handle  and  make  it  tense.  It  will 
be  seen  to  terminate  in  a  broad  ribbon-like  tendon  which  is  inserted 
into  the  sclerotic  at  the  caudal  margin  of  the  white  zone  of  the  eye- 
ball (Fig.  126,  Z.  a.). 

§  1406.  M.  obliquus  ventralis  (inferior),  the  ventral  or  inferior 
oblique  muscle. — In  clearing  away  the  fibrous  tissue  from  the  ball 
to  exi)ose  the  lateral  rectus,  this  muscle  also  will  be  exposed.  It 
appears  as  a  circular  band  overlapping  the  ventral  rectus.  Sepa- 
rate the  body  of  the  muscle  from  the  other  tissues,  and  lift  it  up 
with  the  scalpel  handle  as  for  the  lateral  rectus,  and  it  will  be  seen 
to  insert  itself  by  a  broad  tendon  along  the  edge  and  cephalad  of 
the  tendon  of  the  lateral  rectus.  The  tendons  of  these  two  muscles 
form  a  right  angle.  Raise  the  eyeball  with  a  scalpel  handle  and 
trace  the  ventral  oblique  to  its  origin  from  the  orbital  surface  of  the 
maxilla  just  laterad  of  the  Os  lachrymale  (just  laterad  of  the  "h '' 
of  the  abbreviation  "  O.  Ich."  in  Fig.  66). 

§  1407.  M.  rectus  ventralis  (inferior),  (Fig.  126,  M.  r.  vntr.).— 
This  appears  on  the  ventral  side  of  the  eyeball.  Draw  it  out  so  as 
to  show  the  attachment ;  then  dissect  the  body  of  this  muscle  as 
directed  for  the  lateral  rectus,  and  raise  it  in  order  to  note  its  inser- 
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tion  at  the  caudal  margin  of  the  white  zone  as  with  the  lateral  rec- 
tus (Fig.  126). 

§  1408.  M.  rectus  dorsalis  (superior),  (Fig.  126,  M.  r.  drsl.).— 
Cut  for  about  1  cm.,  close  to  the  bone,  the  fibrous  band  holding 
the  eyeball  to  the  postorbital  process  of  the  frontal.  Draw  the  eye- 
ball cephalad,  and  the  dorsal  rectus  will  api)ear  on  the  dorsal  side 
of  the  eyeball.  Dissect  it  as  described  for  the  others  (§  1406),  and 
note  that  its  insertion  is  at  the  same  level  on  the  eyeball,  as  shown 
in  Fig.  126. 

A  considerable  band  passes  from  the  ventral  rectus  to  the  Mem- 
brana  nictitans.  This  is  composed  mostly  of  connective  tissue,  but 
with  the  microscope  a  small  number  of  muscular  fibers  may  be 
found  in  it.    It  is  thus  a  retractor  of  the  Membrana  nictitans. 

§  1409.  M.  levator  palpebrsd  dorsalis  (superioris).— This  very 
thin,  slender  muscle  may  be  seen  by  grasping  some  of  the  fibrous 
substance  near  the  cornea  and  drawing  the  ball  cephalo-ventrad. 
It  is  on  the  ectal  surface  of  the  dorsal  rectus  for  the  first  fourth  of 
its  length,  then  it  inclines  mesad.  Isolate  it  with  the  greatest  care. 
About  opposite  the  point  of  insertion  it  spreads  out  into  a  broad 
tendon,  which  is  attached  to  the  dorsal  lid  (Fig.  126).  Gi-asp  the 
edge  of  the  dorsal  lid  and  raise  it  from  the  ball ;  then  pull  upon  the 
muscle,  and  the  traction  can  be  seen  on  the  ental  surface  of  the  lid. 

§  1410.  M.  rectus  mesalis  (internus).  —  Divide  the  ventral 
oblique  and  sever  the  fibrous  connection  of  the  eyeball  with  the 
orbital  fossa  on  the  ventral  side  to  a  point  about  opposite  the  open- 
ing of  the  lachrymal  canal  on  the  doi*sal  lid  ;  then  evert  the  Mem- 
brana nictitans  and  draw  tlie  eyeball  laterad.  This  will  expose  the 
mesal  rectus.  Its  attachment  to  the  eyeball  should  be  determined 
as  described  in  §  1405. 

§  1411.  M.  trochlearis  s.  obliquus  dorsalis  (superior). — This 
muscle  will  appear  mesad  of  the  rectus  mesalis.  Draw  the  eyeball 
caudad  and  laterad  and  isolate  the  muscle  from  its  origin  toward  its 
insertion.  When  about  opposite  the  middle  of  the  eyeball,  it 
merges  into  a  slender  tendon  which  extends  to  a  point  a  little  cau- 
dad and  entad  of  the  mesal  canthus,  where  it  passes  through  a 
fibro-cartilaginous  ring.  This  ring  is  held  somewhat  loosely  to  the 
bony  orbit,  nearly  directly  opposite  the  origin  of  the  ventral 
oblique,  by  a  strong  fibrous  band  about  4  mm.  long  extending 
directly  dorsad,  and  a  slender  one  about  25  mm.  long  attached  to 
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the  postorbital  process  of  the  frontal  (Fig.  56,  Pre.  jx).).  To  demon- 
strate these  bands,  draw  the  eyeball  laterad  and  pull  upon  the 
fibro-cartilaginous  pulley.  The  tense  lines  show  the  direction  of 
the  bands  and  serve  as  guides  in  isolating  them.  Continue  to  draw 
the  ball  laterad  and  isolate  the  tendon  of  the  M.  trochlearis  after  it 
passes  the  pulley.  Draw  it  taut  and  it  will  be  seen  to  pass  directly 
laterad  toward  the  eyeball.  It  passes  entad  of  the  M.  levator  pal- 
pebrse  and  then  expands  into  a  thin  sheet  which  is  inserted  into  the 
eyeball  at  right  angles  to  the  insertion  of  the  dorsal  rectus,  as  the 
ventral  oblique  is  inserted  into  the  ball  at  right  angles  to  the  lateral 
rectus  (§  1406). 

§  1412.  MM.  ohoanoidei,  8.  M.  dioanoideus,  s.  MM.  recti 
xninoreB,  s.  MM.  recti  poBteriores,  s,  M.  suspensor  oculi. — These 
are  four  straight  muscles  like  the  recti  proper,  but  smaller.  They 
may  be  demonstrated  by  separating  the  recti  muscles.  They  will 
be  seen  to  alternate  with  the  recti  as  they  extend  along  the  eyeball 
to  their  insertion,  which  is  by  a  broad,  thin  tendon  near  the  middle 
of  the  eyeball.  This  is  true  of  all  but  the  ventral  (inferior)  one, 
whose  tendon,  like  those  of  the  recti,  is  inserted  into  the  edge  of  the 
white  zone  of  the  sclerotic  (Pig.  126). 

§  1413.  Origin  of  the  Muscles  of  the  Eye. — All  of  the  muscles 
of  the  eye  described  above,  except  the  orbicularis  palpebrarum 
(§  1404)  and  the  dbliquus  centralis  {%  1406),  arise  in  a  circle  sur- 
rounding the  optic  nerve  at  its  exit  from  the  skull,  thus  forming  for 
it  a  muscular  sheath. 

The  levaioT  palpebrce  dorsalis  arises  near  the  sutura  fronto- 
orbito-sphenoidea,  dorsad  of  the  origin  of  the  dorsal  rectus,  which 
arises  very  near  the  foramen  opticum. 

The  trochlearis  is  in  like  manner  ectad  of  the  mesal  rectus. 

The  laieral  rectus  passes  between  the  tendon  of  the  ventral  rec- 
tus and  the  combined  tendon  of  the  choanpid  muscles  to  be  inserted 
into  the  septum  between  the  optic  and  anterior  lacerated  foramina. 

The  ventral  rectus  arises  from  the  lateral  and  ventral  aspects  of 
the  foramen  lacerum  anterius,  and  just  ectad  of  its  origin  is  the 
common  tendon  of  the  four  choanoid  muscles  (Pig.  126). 

In  determining  the  origin  of  the  muscles,  the  connections  of  the 
eyeball  should  be  so  far  separated  from  the  socket  that  one  may 
work  in  any  part  of  tlie  orbital  fossa  without  difficulty. 

§  1414.   Action  of  the  Muscles  of  the  Eye. — With  the  recti  this  is  probably  as  in 
,  vis.,  that  they  move  the  eyo  in  the  direction  of  the  four  cardinal  points  according  to 
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their  attachment.  The  oblique  moBcles  are  so  differently  attached  from  thoee  in  man  thai 
the  action  could  hardly  be  the  same  (Quain,  A,  I,  277).  It  would  seem  from  the  anatomi- 
cal arrangement  that  the  ventral  oblique  would  simply  rotate  the  ejebaU  laterad  and  the 
trochlearis  would  rotate  it  mesad. 

§  1415.  The  nervous  supply  is  given  in  the  -Table  of  cranial  nerves  (g  1892),  distri- 
bution of  the  8d,  4th,  6th  and  7th  nerves.  The  nerves  may  be  made  oat  on  a  fresh  or  alco- 
holic specimen  by  following  the  general  directions  for  dissecting  nerves  in  §§  1006, 1U87. 

GLOBUS  OCULI— EYEBALL. 

§  1416.  How  to  Obtain  the  Eyeball. — The  one  exposed  in  dis- 
secting the  muscles  may  be  severed  from  the  head  by  catting  the 
muscles  near  their  middle  and  the  optic  nerve  about  1  cm.  from  the 
ball ;  or  a  fresh  eye  may  be  exposed  as  described  for  studying  the 
muscles  (§  1405)  and  then  severed  as  just  described.  In  case  it  is 
undesirable  to  injure  the  skuU,  or  the  eye  of  an  ox  or  sheep  is  to 
be  obtained,  grasp  the  lids  successively,  and  turning  the  concavity 
of  the  curved  scissors  toward  the  eyeball,  sever  the  connection  with 
the  lids.  Grasp  the  membrana  nictitans  and  draw  the  eyeball 
cephalad.  Keeping  the  concavity  of  the  scissors  toward  the  ball, 
cut  its  fibrous  and  muscular  connections  with  the  orbit ;  cut  also 
the  optic  nerve  about  1  cm.  from  the  ball. 

After  the  eyeball  is  removed,  carefully  free  it  from  all  tissue 
except  the  membrana  nictitans  and  the  lateral  and  dorsal  recti 
muscles.  These  should  be  left  to  enable  one  to  determine  the 
aspect  of  the  eye. 

§  1417.  Note  the  following :— (A)  In  form,  the  eyeball  of  the  cat 
is  spheroidal  and  somewhat  pointed  cephalad  (Pig.  126).  (B)  The 
cephalic  third  {cornea^  §  1421)  is  transparent  and  continuous  with  (C) 
the  sclerotica  (§  1421),  which  forms  the  rest  of  the  ectal  wall  of  the 
eyeball.  (D)  N.  opticus^  at  the  caudal  part  of  the  eyeball  enters 
the  large  cylindrical  optic  nerv^e. 

§  1418.  Iris  et  PupiUa  (Fig.  12(1\— Upon  looking  into  the  cor- 
nea there  will  be  seen  a  golden-yellow  circular  curtain,  the  iris. 
This  curtain  is  not  complete,  but  in  the  middle  is  an  opening,  the 
pii])U.  The  form  of  the  pupil  in  the  cat  is  circular  when  fully 
dilated,  as  in  a  cat  killed  with  chloroform.  When  partly  contracted 
it  is  elliptical,  but  when  fully  contracted  it  is  a  dorso-ventral  slit 
These  various  forms  are  readily  seen  in  a  living  cat's  eye  by  trans- 
ferring the  cat  from  a  dim  into  a  brilliant  light. 

§  1419.  Images  Formed  by  the  Eye. — If  the  eye  is  perfectly 
fresh,  so  that  the  cornea  is  transparent,  rub  some  strong  glycerin  on 
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the  caadal  jyart  of  the  sclerotic  to  make  it  transparent ;  hold  the 
eye  with  the  cornea  toward  a  weU-Iighted  window  or  a  lamp  flame. 
The  image  of  the  window  or  flame  wiU  be  seen  on  the  candal  aspect 
of  the  eyeball ;  the  image  is  real,  and  hence  inverted  like  that 
formed  by  a  photographer's  camera.  Eaise  or  lower  the  eyeball, 
and  the  image  wiU  be  seen  to  move  in  the  opposite  direction.  If  the 
eye  of  a  large  animal  is  used  for  this  exx>eriment,  a  piece  must  be 
removed  from  the  caadal  part  of  the  sclerotic  on  account  of  its 
opacity. 

§  1420.  Tunio89  ocull— Coats  of  the  eye  (Fig.  126).— For  the 
study  of  the  remaining  parts  of  the  eye,  a  fresh  one  may  be  used, 
but  one  hardened  in  alcohol  is  desirable,  as  such  a  one  retains  its 
form  and  the  various  parts  are  less  easily  torn  and  displaced.  Th 
harden  an  eye^  cut  a  slit  in  the  sclerotic  at  one  side  and  place  the 
eye  on  absorbent  cotton  in  62  per  cent,  alcohol  for  a  day ;  then 
remove  to  96  i)er  cent,  for  two  days  or  more. 

Dissection. — With  forceps  and  scissors  make  an  incision  from 
about  the  middle  of  the  cornea  to  near  the  optic  nerve,  taking  care 
to  cut  only  through  the  wall.  Connect  the  same  two  points  by 
another  incision  in  such  a  way  as  to  remove  a  s^ment  containing 
one  fourth  or  one  fifth  of  the  entire  wall  of  the  globe.  In  this  seg- 
ment the  different  tunics  may  be  studied. 

§  1421.  Sclerotica  et  Oomea  (Fig.  126). — Together  these  form 
the  ectal  covering  or  framework  of  the  eyeball. 

The  sclerotic  tovers  the  caudal  three  fourths  of  the  eyeball  and 
becomes  thickened  before  merging  into  the  cornea.  This  thicken- 
ing has  the  appearance  of  a  white  band  around  the  eyeball,  and 
for  convenience  may  be  called  the  Zona  alba  (Fig.  126,  Z.  a.)  or 
white  zone.  At  the  caudal  margin  of  this  zone  are  inserted  the  recti 
muscles.    Its  width  indicates  the  length  of  the  pliccB  ciliares  (§  1422). 

In  the  ental  wall  of  the  sclerotic  are  many  pigment  cells  {lamina 
fuscd)^  giving  it  a  dark  appearance ;  and  on  the  line  where  it 
merges  into  the  cornea  these  pigment  cells  extend  through  to  the 
ectal  wall  of  the  sclerotic.  The  cornea  completes  the  framework  of 
the  eyeball  cephalad.  It  is  transparent  and  intermediate  in  thick- 
ness between  that  of  the  white  zone  and  the  rest  of  the  sclerotic. 

§  1422.  Ohoroidea  (Fig.  126).— The  choroid  coat  of  the  eye  is 
just  entad  of  the  sclerotic.  It  is  a  vascular  coat,  but  contains  also 
much  pigment,  hence  its  dark  appearance.  With  a  tracer  separate 
the  choroid  and  sclerotic  as  shown  in  Fig.  126.    The  choroid  does 
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not  extend  cephalad  of  the  iris.  Opi)08ite  the  white  zone  it  is  folded 
into  plaits  (Pliceo  ciliares,  Fig.  126).  There  are  about  seventy  of 
these  plaits  or  folds. 

§  1423.  Iris. — The  iris,  as  stated  above,  is  the  circular  perforated 
curtain  caudad  of  the  cornea.  Its  caudal  surface  is  black,  its 
cephalic  a  golden  yellow,  which  gives  color  to  the  eye.  It  is  at- 
tached at  its  circumference  to  the  choroidea,  the  cornea  and  the 
sclerotic. 

§  1424.  Retina  (Fig.  126). — The  retina  is  the  ental  coat  or  tunic 
of  the  eye.  It  is  an  expansion  of  the  optic  nerve  to  which  are  added 
nerve  cells  and  various  other  jyarts  (see  Quain,  A,  II,  605).  It  is  the 
sensitive  part  of  the  organ  of  sight.  It  may  be  separated  from  the 
choroid  as  shown  in  Fig.  126  by  using  a  scalpel  handle.  Note  that 
it  is  of  nearly  uniform  thickness  until  it  reaches  the  margin  of  the 
ciliary  folds,  Ora  serrata  (Fig.  126).  Its  extension  upon  the  folds 
becomes  thin  and  is  called  the  Pars  ciliaris  retincB.  The  entrance 
of  the  optic  nerve  appears  as  a  round  white  spot,  macula  Ivtea 
(blind  spot). 

§  1425.  Tapetuxn  (Fig.  126). — In  the  eye  of  the  cat,  as  in  many 
other  animals,  the  retina  does  not  contain  pigment  over  its  whole 
extent,  but  is  devoid  of  it  in  its  dorso-mesal  part.  Here  the  cho- 
roid is  brilliantly  colored,  forming  the  so  called  Tapetmn.  The 
color  is  metallic  golden-blue  green.  In  this  part  of  the  choroid  is  a 
deposit  of  mineral  salts  of  calcium  which  assists  in  giving  the  lumi- 
nous appearance  to  the  cat's  eye  in  a  dim  light  (Milne-Edwards,  XII). 

§  1426.  Humor  aqueus. — The  aqueous  humor  is  a  clear  watery 
fluid  which  fills  the  space  between  the  cornea  and  the  iris  and  lens 
and  also  the  small  space  between  the  iris  and  the  plicae  ciliares  (Fig. 
126).  These  spaces  are  called,  from  their  position,  Camera  aquosa 
cephalica  (anterior),  cephalic  or  anterior  aqueous  chamber  (Fig.  126, 
C.  aq.),  and  Camera  aquosa  caudalis  (posterior),  caudal  or  posterior 
aqueous  chamber  (Fig.  126,  C.  a.). 

§  1427.  The  corpus  vitreum  or  vitreous  humor  is  a  transparent 
jelly-like  substance  occupying  the  greater  space  of  the  eyeball.  It 
is  bounded  cephalad  by  tlie  lens  and  ciliary  processes  and  at  all 
other  points  by  the  walls  of  the  eyeball. 

§  1428.  Lens  (lens  crystallina)— Crystalline  lens  (Fig.  126).— 
The  lens  is  the  double  convex  transparent  body  situated  between  the 
aqueous  chambers  and  the  vitreous  body.     Its  cephalic  convexity 
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is  greater  than  its  caudal.  In  the  fresh  eye  it  is  perfectly  transpar- 
ent, and  its  ectal  part  is  soft,  while  its  ental  part  is  firmer.  In  an 
alcoholic  eye  it  is  hard  and  mostly  opaque. 

§  1429.  Oapsula  lentis  (Pig.  126,  Cpsl.).— This  is  the  sac  surround- 
ing the  lens.  Grasp  the  cut  edges  of  the  white  zone,  and  attempt 
to  spread  the  eyeball  out  flat.  There  will  be  seen  a  tense  line  pass- 
ing from  the  plicse  ciliares  to  the  edge  of  the  lens.  At  the  same 
time  look  at  the  lens,  and  there  wiD  be  seen  enveloping  it  a  thin 
transparent  membrane,  which  is  the  capsule.  Blow  with  a  blow- 
pipe (Fig.  10)  against  the  lens  where  the  tense  line  is  attached,  and 
the  air  will  get  between  the  lens  and  its  capsule,  thus  making  the 
latter  very  evident 

§  1430.  Zonula  Zinnii,  s,  Ligamerdum  suspensorium  (Fig.  126, 
Z.  Z.). — ^This  is  the  fibrous  connection  of  the  lens  capsule  with  the 
plicee  ciliares.  By  pulling  upon  the  lens  capsule  and  the  sclerotic, 
this  suspensory  ligament  will  be  seen  attaching  itself  to  the  Ciliary 
pliccB  (Fig.  126). 

Preparation  of  F\^.  126. — A  cat's  head  was  removed  and  frozen  solid.  The  skin  was 
cat  with  a  scalpel  along  the  dorsal  surface  of  the  head  tu  indicate  the  direction  of  the  sec- 
tion. Then  the  section  was  made  with  a  fine  tooth  back-saw  (Fig.  21).  The  debris  was 
removed  by  carefully  scraping  with  a  scalpel,  and  the  outlines  were  obtained  immediately 
by  means  of  a  photog^pher's  camera.  The  relative  position,  size,  insertion  and  origin  of 
the  muscles  were  obtained  by  subsequent  careful  dissection  on  several  specimens.  The 
form  of  the  eyebaU  and  the  relations  of  the  parts  were  verified  on  six  eyes  by  carefully 
removing  and  freezing  them  and  then  making  sections  with  a  watch-spring  saw. 

The  pUea  ciliares  (P.  c.)  are  about  70  in  number,  but  in  order  that  they  might  be  shown 
distinctly  only  a  few  of  them  were  drawn.  The  cViary  muscle  in  the  cat  has  not  been  sat- 
IsfiMStorily  worked  out,  hence  its  limitA  and  size  have  not  been  clearly  indicated  in  the  figure. 
On  the  ventral  side  the  retina  and  choroidea  are  shown  as  separated  from  the  sclerotica 
and  from  each  other.  Finally,  the  muscles  of  the  head  closely  related  to  the  M.  orbicu- 
laris palpebrarum  have  not  been  indicated. 

Description  of  Fig.  126.— Camera  aquosa  posterior  (C.  a.).— The  posterior  (caudal) 
aqueous  chamber.    It  is  situated  between  the  S^niUa  Zinnii  and  the  iris. 

Camera  aquosa  anterior  (C.  aq.).— The  anterior  (cephalic)  aqueous  chamber.  It  is 
bounded  by  the  lens,  iris  and  cornea, 

Canalis  Schlemmii  (Cn.  Shim.). — The  canal  of  Schlemm  in  the  cat  is  double  and  often 
triple.     It  is  a  venous  sinus. 

Capsula  (Cpsl.).— Capsule  of  the  lens.  Tliis  is  an  elastic  sac  completely  inclosing  the 
lens.    To  it  is  attached  the  suspensory  ligament  or  zone  of  Zinn. 

Choroidea,  s.  Tunica  vasculosa.  — Tins  is  the  dark  brown  membrane  composed  chiefly 
of  blood  vessels  and  lying  between  the  sclerotica  and  retina.  It  extends  cephalad  to  the 
iris.  Opposite  the  zona  alba  of  the  sclerotica  the  choroidea  is  plaited  or  folded,  forming 
the  pliaB  ciliares  or  ciliary  processes. 

Conjunctiva  (Cnjct.). — The  conjunctiva  is  the  mucosa  lining  the  lids,  covering  both 
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GUndnla  Harderi  (Gl.  Harder).— A  small  lachTjinal  gland  pouring  out  a  lubricator 
on  the  ental  or  concave  Borfaoe  of  the  Mb,  nietitans  (g  1408,  B). 

Iris. — This  is  the  contractile  diaphragm  juBt  cephalad  of  the  lens.  Its  cnt  edges  are 
ahown  In  the  tgare,  and  it  Is  represented  as  dilated  to  a  circle  (g  1418).  Its  muscles  are 
of  the  unstriped  Taxietj,  jet  thej  act  rapldlj  and  appear  as  if  almost  voluntaiy  in  the  c^ 

LdM, — The  lens  in  the  oal  to  double  eonvex  as  in  man,  but  unlike  the  human  le4r 
Hiai  of  the  eat  to  the  more  oonvex  cephalad  (§  14Si8). 

Macnla  Intern  (McL).— Thto  to  the  white  or  blind  spot  of  the  eye.  It  to  the  end  of  the 
optic  nerve  as  it  enters  the  ejebsll. 

Membrana  (ICb.)  nictitans.-~Thto  to  the  internal  or  third  eyelid.  It  has  a  black  free 
bolder  (g  1402). 

Mucosa. — Mucous  membrane  of  the  roof  of  the  mouth. 

M.  dliaris  (M.  c.).— The  ciliary  muscle.  Thto  is  attached  to  the  sclerotica  and  cho- 
roldea.  By  its  contraction  and  relaxation  the  lens  to  made  more  or  less  convex,  and  hence 
accommodates  the  eye  for  near  or  distant  objects.  The  limits  of  this  muscle  have  not 
been  satisftM^rily  determined  in  the  cat. 

M.  levator  palpebrs  dorsalis  (M.  hr.  plpbr.).~The  elevator  of  the  dorsal  (superior, 
npper)  lid  to  a  slender  muscle,   ^t  must  be  greatly  aided  by  the  ectal  muscles  of  the  head. 

M.  rectus  dorsaUs  (superior),  (M.  r.  drsl.). — The  dorsal  straight  muscle  of  the  eye. 
It  to  cut  longitudinally,  henoe  Its  tendon  to  seen  on  edge. 

M.  rectus  lateralis  (eztemus),  (M.  r.  Itrl.). — The  muscle  is  cut  and  reflected  ventrad 
to  show  its  origin  from  the  bony  septum  between  the  Fm.  op.  and  Fm.  1.  a.,  and  also  that 
it  to  between  the  tendon  of  the  ventral  rectus  and  the  common  tendon  of  the  choanoid 
mufldes  (g  1406). 

M.  rectus  ventralis  (inferior),  (M.  r.  mtr.). — The  ventral  rectus  has  been  divided 
longitudinally  and  to  seen  on  edge.    Its  origin  to  from  the  lateral  wall  of  the  Fm.  1.  a. 

M.  duMUioideua  meaalia  (M.  ch.  m.). — The  tendon  of  thto  muscle  crosses  the  optic 
nerve  as  shown. 

M.  choanoidens  dorsalis  (M.  ch.  drsL). — ^Thto  muscle  and  its  tendon  are  seen  on  edge. 

M.  choanoidens  lateralis  (M.  ch«  L).-~The  tendon  of  this  muscle  is  seen  in  its  width. 

M.  choanoideus  ventralis  (M.  ch.  mtr.). — The  ventral  of  the  choanoid  muscles. 
The  common  tendon  of  the  choanoids  seems  to  be  a  continuation  of  this  as  it  goes  to  its 
origin  from  the  Fm.  1.  a.  (§  1418). 

M.  obliquus  ventralis  (inferior),  (M.  oblq.  vntr.). — The  cut  end  of  the  ventral  oblique 
muscle  (g  1406). 

M.  orbicularis  palpebrarum  (M.  orb.  plpbr.). — The  cut  ends  of  this  circular  muscle 
are  shown  in  each  lid.  The  ectal  muscles  of  the  head  mingle  with  this,  but  they  are 
omitted  from  the  figure. 

M.  pterygoideus. — Thto  corresponds  to  the  external  pterygoid  of  man.  It  passes  from 
the  0.  palatinum  to  the  mesal  side  of  the  mandible  (Straus-Durckheim,  A,  II,  217). 

N.  mazillaris  superior  (N.  mx.  spr.). — The  second  divtoion  of  the  trigeminus  nerve. 
Its  distribution  to  given  in  the  Table  (§  1892). 

N.  opticus  (N.  op.).— The  optic  nerve  is  seen  traversing  the  optic  foramen  on  its  way 
to  the  eyeball.    It  is  surrounded  by  dura  which  to  continuous  with  the  sclerotica. 

Ora  serrata  (Ora  sr.). — The  retina  at  the  beginning  of  the  ciliary  plicaB  becomes  thin, 
and,  as  in  man  it  to  somewhat  indented,  it  is  called  ora  serrata.  The  serrated  appearance 
to  not  marked  in  the  cat.  The  retina  is  very  thin  from  the  ora  to  the  tips  of  the  ciliary 
processes,  where  it  ceases.    Thto  part  of  the  retina  is  called  the  pars  cillarto  retin»  (§  1424). 

O.  frontis.'The  frontal  bone  (g  516). 

O.  orbito-sphenoideum  (O  orsph.),  (g  515). 
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Palpebra  dorsalis. — The  dorsal  (saperior  or  apper)  eyelid.  The  dorsal  lid  does  not 
contain  a  tarsal  cartilage  as  in  man  (Qnain,  A,  II,  584),  and  there  are  no  eyelashes  (cilia) 
(§  1400). 

Palpebribven trails  (Plpbr.  vntr.). — The  ventral  (inferior)  or  lower  lid,  like  the  doraal, 
possesses  no  lashes  (§  1400). 

^  Pili  tactiles. — Tactile  hairs.    The  bulb  of  one  is  shown  to  indicate  its  great  sixe  and 
deep  implantation  (§  1396). 

Plicae  ciliares  (P.  c.)  «.  processus  ciliares,  ciliary  plicaB  or  processes. — They  are  foldings 
of  the  choroidea.  The  abbreviation  is  written  on  one  shown  in  its  full  extent.  It  is  approx- 
imately triangular  in  outline,  and  to  its  tip  is  attached  the  zonula  of  Zinn,  and  into  it  psss 
many  strong  bands  forming  part  of  the  suspensory  ligament.  The  folds  bifurcate  eaudad 
and  gradually  merge  into  the  general  surface  of  the  choroid  (§  1422). 

Retina. — The  nervous  tunic  of  the  eye.  It  is  the  ental  of  the  three  coats.  In  the 
figure  its  cut  edge  is  crossed  by  lines,  and  on  the  ventral  side  it  is  drawn  away  from  the 
choroid  and  toward  the  center  of  the  eye  (§  1424). 

Sclerotica. — This  with  the  cornea  forms  the  octal  coat  of  the  eye.  In  the  eat  it  is 
very  thin  except  opposite  the  iris  and  ciliary  plices.  Here  it  is  thickened  and  has  been 
termed,  provisionally,  Zona  alba  (§  1421). 

Tapetum. — ^The  brilliantly  colored  part  of  the  ental  surfooe  of  the  choroidea  (§  1425). 

Vitreum. — The  vitreous  body  or  vitreous  humor.  It  fills  the  entire  space  caodad  of 
the  lens  and  zonula  of  Zinn.  It  is  clear  and  somewhat  jelly-like.  The  canal  of  Petit  is 
merely  an  interval  between  the  vitreum  and  the  zonula.  As  it  is  not  supposed  to  exist 
during  life,  and  certainly  did  not  appear  in  the  sections  of  the  frozen  eye,  it  has  been 
omitted. 

Zona  alba  (Z.  a.). — This  is  a  thickening  of  the  sclerotica  giving  firmness  to  the  eye- 
ball.    Into  its  caudal  edge  are  attached  the  recti  muscles  (§§  1407,  1408). 

Zonula  Zinnii  (Z.  Z.)  8.  Ligamentum  suspensorium  lentis. — The  suspensory  ligament 
in  the  cat  is  attached  to  the  lens  capsule  at  the  edge  of  the  lens  and  passes  not  only  to  the 
summits  of  the  ciliary  processes,  but  into  their  substance  as  shown  in  the  figure.  More- 
over, there  is  an  especially  strong  part  of  the  ligament  opposite  the  simimit  of  each  ciliary 
process. 

AURIS— ORGANUM   AUDITUS— EAR.     (Fig.  137,  128.) 

General  References— Gray,  A,  729  ;  Quain,  A,  II,  G26  ;  Dalton,  A,  554  ;  Flint,  A  ; 
Foster  and  Langley.  A.  201  ;  Foster.  A,  574  ;  Ilyrtl,  A,  413  ;  Leyh,  A,  338 ;  Strieker,  A, 
950  :  Chauveau,  A,  680  ;  Chauveau  (Fleming),  A,  846  ;  Owen,  A,  III.  235  ;  Gurlt,  A,  79. 
799 ;  Milne-Edwards,  A,  XII,  1  ;  Bernstein,  A.  1G4. 

Instruments  and  Material.  —  Watch  spring  saw;  nippers;  dissecting  instruments 
(§  181)  ;  tripod  magnifier  ;  15  per  cent,  glycerin  ;  cat's  head  ;  macerated  skull  prepared  as 
in  Fig.  57. 

§  1431.  Auris,  ear. — This,  the  organ  of  hearing  in  the  cat  as  in 
the  higher  animals  generally,  is  composed  of  three  parts,  two  of 
which  (labyrinth  and  tympanum)  are  completely  encased  in  bone. 

(A)  Auris  ectalis  (externa),  ectal  or  external  ear. — ^This  Includes 
the  external  ear,  commonly  so  called,  which  is  partly  cartilaginous, 
and  the  meatus  auditorius  ectalis  (extemus),  a  partly  bony  c^nal 
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leading  to  the  membrana  tympani.  Both  are  lined  with  skin,  which 
extends  also  over  the  membrana  tympani. 

(B)  Tympanum  s.  Anris  media  (Fig/ 127).— The  middle  ear  is  an 
elliptical  cavity  in  the  bone,  lined  with  mncons  membrane  and  con- 
taining the  bones  of  the  ear  and  their  muscles  and  the  chorda  tym- 
pani nerve.  Into  it  opens  the  Eustachian  canal  (Fig.  68,  88),  which 
puts  it  into  communication  with  the  pharynx. 

(O)  Itabyrinthufl  8.  Auria  entails  (interna),  (Fig.  127).— The 
ental  (internal)  ear  or  labyrinth  is  the  sentient  portion  of  tlie  ear. 
It  consists  of  three  parts,  a  common  cavity  {vestibulum)^  from  which 
extend  the  other  two— in  one  direction  the  canales  semicirciUares, 
in  the  other  the  cochlea.  In  the  living  body  the  cavity  of  the  inter- 
nal ear  is  closed  and  lined  with  a  thin  periosteal  membrane,  but  in 
the  macerated  skull  the  fenestra  rotunda  and  fenestra  ovalis  put  it 
into  communication  with  the  tympanum. 

BiBteotion. — Remove  the  head  of  a  young  cat  and  wash  away 
the  blood. 

§  1432.  Auris  eotalifl. — The  external  ear.  The  outer  prominent 
part  turns  its  concave  surface  latero-cephaJad.  Note  its  flexibility 
and  elasticity,  also  the  little  pocket  on  its  lateral  border  (Fig.  87). 
Spread  the  edges  apart.  Note  the  numerous  ridges  and  winding 
ways,  and  that  it  is  only  i)artially  covered  by  conspicuous  hairs. 
At  its  latero-ectal  aspect  is  the  opening  into  the  Meatus  atuiitoritcs 
ectalis,  the  walls  of  which  are  firm  and,  near  its  termination,  bony. 

Remove  the  mandible,  os  hyoides,  tongue  and  larynx,  also  the 
skin  from  one  side,  including  the  external  ear.  Then  isolate  the 
facial  (7th)  nerve  as  it  emerges  from  the  Fm.  stylo-mastoideum  (Fig. 

67,  Fm.  stra.).  Partially  isolate  also  the  Eustachian  canal.  The 
opening  of  the  canal  will  be  exposed  as  shown  in  Fig.  88,  by  slitting  the 
soft  palate  lengthwise  and  turning  the  flaps  aside.  From  this  point 
the  canal  extends  cando-laterad  to  the  bony  Eustachian  tube  (Fig. 

68,  Cn.  Eu.).  Remove  from  around  the  bulla  (Fig.  67)  everything 
except  the  Eustachian  canal  and  the  facial  nerve.  Cut  the  carti- 
laginous part  of  the  meatus  where  it  joins  the  bony  part,  but  do 
not  allow  the  instrument  to  enter  the  latter. 

§  1433.  Membrana  tympani  (Fig.  127).— Place  the  head  in  a 
good  light  and  look  into  the  bony  ectal  meatus.  A  nearly  trans- 
parent membrane  will  be  seen,  the  Membrana  tympani.  It  sep- 
arates the  ectal  ear  from  the  tympanum.  Note  the  white  rod  (handle 
of  the  malleus)  extending  across  its  dorsal  third. 
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%  1434.  Tympanum  b.  Auris  media. — With  nippers  remove  the 
wall  of  the  mesal  chamber  of  the  t7mi)anic  bnlla  (Fig.  68),  and 
note  the  delicate  membrane  lining  it^  also  the  bony  septum  (Fig.  68, 
Spt.  tym.)  separating  this  chamber  from  the  tympanum  proper 
except  at  a  point  directly  ventrad  of  the  fenestra  rotunda,  where  it 
is  notched,  thus  forming  a  free  communication  between  the  two 
chambers  of  the  bulla  (Fig.  68).  Carefully  remove  the  septum  with 
nippers  and  use  the  scissors  for  cutting  its  lining  membrane,  so  that 
nothing  may  be  removed  by  inadvertence.  Holding  the  head  in 
the  hand,  allow  the  light  to  fall  u]X)n  the  tympanum  from  various 
directions.  Note  the  attachment  of  the  membrana  tymi)ani  to  a 
ring  of  bone  terminating  the  ectal  bony  meatus,  and  that  the  mem- 
brane is  conical  in  form,  the  a{)ex  projecting  into  the  tympanum. 

§  1436.  Oanalis  Eustaohiana  (Fig.  68,  88).  — This,  as  stated 
above  (Fig.  88),  is  the  canal  connecting  the  pharynx  and  tymxM- 
num.  Insert  a  beaded  bristle  into  the  pharyngeal  opening  (Pig.  88) 
and  it  will  appear  at  the  tympanic  opening  in  the  cephalic  part  of 
the  tympanum,  just  dorsad  of  a  projecting  shelf  of  bone. 

OsBicula  auditus,  Bones  of  the  Ear  (Fig.  127). — ^There  are  three 
of  these,  malleus,  incus  and  stapes,  extending  in  a  chain  from  the 

raembrana  tympani  to  the  fenestra  ovalis. 

§  1436.  MaUeus,  hammer  (Fig.  127).— The  malleus  is  the  first 
of  the  chain  of  ear  bones.  Its  handle  stretches  partly  across  the 
membrana  tympani.  With  the  tracer  move  the  handle ;  it  will 
sway  but  little.  Note  that  the  neck  and  head  of  the  malleus  form 
an  angle  with  the  handle,  and  that  attached  to  a  small  cylindrical 
process  of  bone  arising  from  the  mesal  aspect  of  the  neck,  is  the 
short  tendon  of  the  tensor  tympani  muscle  (the  M.  EustacMann^ 
of  Straus-Durckheim,  A,  II,  200).  This  muscle  is  nearly  spherical 
and  occupies  a  concavity  slightly  cephalad  of  the  fenestra  ovalis. 
The  fossa  may  be  seen  on  a  prepared  skull.  With  scissors  cut  the 
tendon  of  the  muscle  and  then  the  dorsal  part  of  the  bony  ring  sup- 
porting the  membrana  tympani,  and  carefully  remove  the  malleus 
adhering  to  the  membrana.  Note  the  rounded  head  of  the  malleus 
and  also  the  long  flat  process  (processus  gracilis)  arising  from  the 
lateral  aspect  of  the  neck. 

§  1437.  Incus,  anvil  (Fig.  127). — This,  the  second  of  the  chain 
of  bones,  resembles  a  molar  tooth  with  two  divergent  fangs  rather 
than  an  anvil  (Quain,  A,  11,  631).  To  expose  it,  remove  the  cephalic 
part  of  the  tympanum  and  the  tensor  tympani  muscle.    Examine 
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under  a  strong  light  with  a  magnifier.  Note  the  larger  part  with  its 
concavity  for  articulation  with  the  malleus  and,  extending  ventro- 
mesad,  a  slender  process  which  articulates  with  the  stapes.  Con- 
tinue to  use  the  magnifier,  and  with  a  tracer  sever  the  connection 
with  the  stapes ;  then,  by  moving  the  incus  slightly,  it  will  be  seen 
to  occupy  the  caudal  part  of  an  elongated  fossa  caudo-laterad  of  the 
one  occupied  by  the  tensor  tympani  muscle.  The  shorter  process 
(jfang)  is  held  in  position  by  a  ligament  The  cephalic  part  of  the 
fossa  is  occupied  by  the  head  of  the  malleus.  Carefolly  nip  away 
the  lateral  wall  of  the  tympanum  and  fally  expose  the  longer  pro- 
cess of  the  incus  and  its  ligament 

§  1438.  StapM,  stirrup  (Pig.  127).— This  is  the  third  and  last  of 
the  chain  of  bones.  (The  so  called  Os  lenticvlare  between  the 
stapes  and  incus  belongs  properly  to  the  incus.)  The  narrow  part 
of  the  stapes,  termed  the  head,  articulates  with  the  longer  process 
of  the  incus,  and  its  broader  part  or  base  is  inserted  into  the  foramen 
ovale.  With  the  tracer  or  forceps  move  the  bone  slightly  from  side 
to  side,  and  there  will  be  seen  passing  caudo-Iatemd  the  tendon  of 
the  M.  stapedius.  Remove  the  lateral  wall  of  the  tympanum,  the 
mastoid  process,  etc.,  around  the  Fm.  stm.  (Fig.  67),  and  the  muscle 
will  be  seen  to  originate  near  the  aquseductus  Fallopii  (§  506)  entad 
of  the  7th  nerve.  On  the  prepared  skull  the  space  occupied  by  the 
stapedius  may  be  seen  to  be  separated  from  the  fossa  occupied  by 
the  incus  by  a  septum  of  bone.  After  the  muscle  is  well  made  out, 
grasp  its  tendon  and  pull  gently.  The  stapes  will  be  drawn  out  of 
the  fenestra  ovalis.  Note  the  small  bony  process  on  the  caudal  side 
to  which  is  attached  the  stapedius  muscle. 

liABYRINTHUS  *.  AURIS  ENTALIS  (INTERNA).    (Fig.  127.) 

§  1439.  Fenestra  rotunda  s.  Fenestra  cochlece  ;  Fenestra  ova- 
lis B.  Fenestra  vestibvZi. — These  two  gateways  to  the  labyrinth  have 
already  been-  exposed.  Note  the  membrane  covering  the  fenestra 
cochleae.  The  fenestra  vestibuli  was  closed  by  the  base  of  the 
stapes  and  its  connecting  soft  parts.  These  foramina  ojx^n  respect- 
ively on  the  summit  and  side  of  the  cylindrical  cochlear  eminence. 

§  1440.  Oochlea. — The  cochlea  is  situated  mainly  in  the  cylin- 
drical elevation  at  the  caudo-lateral  aspect  of  which  is  found  the 
Fenestra  rotunda  8.  cochlese.  It  consists  obviously  of  the  tai)ering 
canals  (■oalaa)  separated  by  a  lamina  of  bone  (lamina  spiralis,  Fig. 
138).    These  seal®  are  coiled  about  a  central  piece  (modiolus),  some- 
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thing  like  the  shell  of  a  snail.  The  large  end  of  the  canal  is  yisiUe 
through  the  membrane  covering  the  Fenestra  rotunda,  and,  since  it 
faces  into  the  tympanic  cavity,  is  called  Scala  tympani.  The  other 
canal  opens  into  the  vestibule  and  is  called  the  Scala  vestibtdi. 

To  demonstrate  the  parts  of  the  cochlea,  rest  the  head  on  the 
occiput,  and  with  a  watch-spring  saw  make  a  section  across  the 
cochlear  eminence  so  that  the  Fenestra  vestibuli  is  divided  in  half. 
If  a  watch-spring  saw  is  not  at  hand,  one  may  employ  the  nippers. 
Remove  the  fragments  made  by  the  saw  or  the  nipi)ers  by  blowing 
with  the  blowpipe.  This  will  expose  the  vestibule,  a  cross  section 
of  the  cochlea  and  the  opening  of  the  scala  vestibuli.  The  appear- 
ance shown  in  Fig.  127  will  be  seen,  except  that  the  membranous 
part  of  the  septum  may  be  torn.  The  direction  of  the  cochlea 
beyond  the  vestibule  is  nearly  in  a  line,  connecting  the  centers  of 
the  foramen  jugulare  et  ovale  (Fig  67),  and  if  the  ventral  wall  of 
the  cochlear  eminence  be  removed  along  such  a  line,  the  cochlea 
will  be  exposed  and  a  clear  view  obtained  both  of  the  Lamina  spi- 
Talis  and  the  Modiolus  or  center  piece  around  which  the  coils  are 
made. 

To  remove  the  ventral  wall  of  the  cochlear  eminence,  press  a 
blunt-pointed  scalpel  or  arthrotome  against  the  wall  of  the  scala 
tympani  and  pry  carefully.  Usually  it  will  come  off  without  the 
least  difficulty.  The  exposed  cochlea  will  look  like  a  cork-screw. 
It  should  be  remembered  that  in  addition  to  the  lamina  spiraUs 
which  forms  a  partition  between  the  two  scalse,  there  will  appear  a 
complete  wall  of  bone  separating  the  different  whorls. 

In  the  center  of  the  modiolus  is  a  cavity  or  canal,  and  the  lamina 
spiralis  is  perforated  by  many  small  holes,  giving  the  api)earance 
of  a  sieve,  and  under  the  tripod  it  is  seen  that  through  these  the 
brandies  of  the  auditory  nerve  pass,  to  be  distributed  to  the  sentient 
part  of  tlie  cochlea. 

§  1441.  Canales  semicirculares  (Fig.  127). — There  are  three  of 
these,  each  forming  about  two  thirds  of  a  circle,  in  the  periotic  bone. 
They  are  related  somewhat  as  are  related  the  three  dimensions  of  a 
cube,  and  open  into  the  vestibule  in  pairs.  From  their  position, 
they  are  named  as  follows  in  man,  and  the  terminology  has  been 
retained  for  the  cat :  external^  superior  and  posterior.  The  exter- 
nal one  (horizontal)  is  nearly  in  a  dextro-sinistral  plane  and  sur- 
rounds a  small  fossa  nearly  caudad  of  the  fenestra  oval  is.  The 
superior  one  is  in  a  dorso-ventral  (vertical)  transverse  plane.     It  is 
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in  the  ridge  forming  the  caudal  boundary  of  the  Fossa  appendicu- 
laris  (Pig.  59,  Fs.  ap.). 

The  posterior  semioircular  canal  is  ia  a  dorso-ventral  (vertical) 
longitudinal  plane,  just  lateiad  of  the  Fm.  jgl.  (Fig.  56).  As  stated 
above,  the  canals  open  into  the  vefitibule  in  jmuts.  The  opening  of 
one  end  of  the  posterior  and  superior  canals  may  be  seen  by  look- 
ing into  the  vestibule.  The  two  other  oi)enings  are  situated  near 
the  edge  of  the  fenestra  ovalis,  one  laterad  and  one  mesad  of  the 
opening  just  described.  The  mesal  one  is  the  common  opening  for 
the  posterior  and  external  canals,  while  the  lateral  one  is  for  the 
superior  and  external  canals.  These  three  openings  are  situated  in 
a  line  connecting  the  middle  of  the  Fm.  jugulare  and  of  the  fenestra 
ovalis  (Fig.  67,  Fm.  j..  Ft.  ov.). 

To  trace  these  canals,  remove  the  perioticum  from  the  rest  of 
the  skull,  and,  commencing  at  the  central  or  common  opening  of 
the  posterior  and  superior  canals,  with  the  nippers  and  arthrotome 
carefully  remove  the  bony  walls  of  the  canal.  To  demonstrate  all 
the  canals  and  their  oi)enings,  one  should  take  a  skull,  cleaned  pref- 
erably by  maceration  (§  260),  and  after  separating  the  perioticum 
from  the  rest  of  the  skull,  remove  the  wall  from  the  middle  of  the 
length  of  the  various  canals  (§  1441),  to  expose  them ;  then  insert 
fine  bristles  in  both  directions.  In  this  way  the  three  openings  of 
the  canals  may  be  found,  and  the  ends  of  two  bristles  will  be  found 
projecting  from  each  oi)ening. 

§  1442.  Aquaeductas  cochleae. — This  is  a  canal  through  the  perioticum  which  trans- 
mits a  vein  from  the  scala  tympani.  One  opening  of  the  canal  is  near  the  fenestra  rotunda 
and  the  other  is  just  caudad  of  the  Meatus  aHdUorius  intemus  (entalis).  It  may  be  readily 
demonstrated  by  inserting  a  bristle  into  the  scala  vestibular  opening.  It  is  mentioned  so 
that  it  may  not  be  mistaken  for  the  opening  of  a  semicircular  canal. 

For  a  sketch  of  the  development  of  the  eye  and  ear  in  the  pig,  see  Hunt,  D.,  1 ;  for 
the  external  ear  passages,  2  ;  and  for  the  development  of  the  middle  car,  3. 

Figure  127  was  sugg^ted  by  the  diagram  of  the  human  ear  given  in  Huxley  and  You- 
mans.  A,  105,  Fig.  82.  It  is  meant  to  represent  the  three  parts  of  the  ear  in  their  relative 
order.  The  first  divi^on  or  auris  ectaUa  is  removed,  except  the  bony  and  a  small  part  of 
the  cartilaginous  meatus. 

The  bones  of  the  ear  were  placed  as  nearly  as  possible  in  their  proper  position  and 
outlined  with  a  camera  lucida. 

Explanation  of  Fig.  127. — Aqueductus  cochleae  (Aq.  chl.). — A  passage  through  the 
petrosum  for  a  vein  from  the  scala  tympani  ($  1442). 

Canalis  Eustachiana  (Cn.  Eu.).~The  Eustachian  canal  opening  into  the  cavity  of 
the  tympanum  or  middle  ear  (§  1435). 

Canalis  semicircularis  posterior  (P.^.— This  canal  is  represented  in  its  whole  length 
and  its  opening  at  one  end  with  the  external  and  at  the  other  with  the  superior  canal. 
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Canalis  semicircularis  superior  (S.). — Onlj  Ihe  bpginniDpi  of  ihie  are  shown.  Om 
of  tiiem  cnmmeDres  !□  common  witb  ibe  pneterior  and  odi>  with  (he  riXemaX  ouikI  (§  IMIV 

CanaJis  semicircularis  externa  (E.  I.  On'j  th?  1>rgit)nJn^  of  tliie  mul  nut  thawB, 
one  of  (hem  opening-  with  the  aopc;rior  noil  one  with  the  poalpfior  canal  (g  1441). 

Cochlea. — Thra  is  roprcBenli'd  oa  unrolled  and  tlic  veutrol  earfacu  removed  bo  M  U 
eipi«e  tlie  tvale  and  the  laminB  splratta  {%  1440). 

Cotis,  Ihr  ekin  —It  ia  continuouB  over  the  roentus  and  lieccmiea  very  thin 
over  the  membrana  Ivnipani  to  form  its  ectal  la^r. 

Feneatra  rotunda  (Ft.  rt.)  «.  Ffnetlrn  (vicW^n.— In  life  this  ie  iBclosod  by  ^ 
brane.     It  leads  into  the  seals  tympani  of  the  cochlea. 

Fenestt*  ovalis  (Ft.  OT.)  «,  Fenettrn  vrstiltHli — Thia  ia  the  pnasage  from  th*l 
nnm  to  the  vesUbule,  In  life  It  la  covered  by  thu  baae  of  the  atnpea  with  its  euBH 
Boft  parts. 

Incus. — The  middle  bone  of  the  ear.     It  la  alao  called  iinal  and  dent  mohri*  <%% 

Labyrinthus.— Thia  ia  the  third  and  last  or  aeurieot  part  of  the  ear.     It  le  otV 
internal  ear. 

Lamina  spiralis  (Lm.  spr.). — This  1b  a  platp  of  bono  ariaing  Ironi  the  Tnodiolm 
umn  of  the  cochlea,  and  with  its  mcmbraiiDiiacoatiuuotlon  divides  the  carity  of  llioa 
into  the  two  ecalie  I  Fiir.  128). 

Ligwnenluni  incudis  (Lgft.  inc.l.— The  ligament  holding  one  of  the  procimM  of  tb* 
Incus  to  the  wall  of  the  tympanum. 

MaJletis.— The  flrat  of  the  small  bones  of  the  ear.  It  is  by  far  the  lorjesl  of  the  Ihiw. 
It  tl^ns  ita  nume  from  ita  rssemblanco  to  a  hammer.  lis  handle  stretches  partly  acrosi 
the  Mb.  tympani. 

Meatus. — The  name  Is  irritten  in  the  meatus  ectalis  or  pasaags  hom  the  eilwtorfc 
the  mombrana  tympani  (g  1433). 
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Membrana  (Bilb.)  tympanL — The  membrane  is  eoroowhat  fonnel-Bliaped  as  sliown. 
It  is  composed  of  three  layers,  the  skin  or  cutis  (see  cutis),  a  fibrous  central  or  intermediate 
part  and  a  continuation  of  the  tjmiianic  mucosa.  The  latter  covers  the  handle  of  the 
malleus  and  helps  to  bind  it  to  the  tjmpanum,  and  is  only  partly  shown. 

M.  stapedius  (M.  stp.). — The  name  is  connected  with  tJie  bony  process  of  the  stapes  to 
which  the  muscle  is  attached  (g  1488). 

M.  tensor  tjmpani  (M.  1. 1.). — There  is  here  shown  the  bony  process  of  the  malleus 
to  which  the  tendon  of  this  muscle  is  attached  (g  1436). 

O.  lentictilare  (O.  Int.). — The  small,  nearly  cylindrical  bone  between  the  stapes  and 
incus  (g  1488). 

Petrosum  a  perioHcum, — The  dense  bone  containing  the  parts  of  the  labyrinth  (g  510). 

Scala  Testibuli  (ScL  vst.). — The  chamber  of  the  cochlea  opening  into  the  vestibule. 
It  is  divided  into  two  chambers  by  the  membrane  of  Reissner  (Fig.  128). 

Scala  tjmpani  (Scl.  tym.). — Tliis  chamber  of  the  cochlea  is  separated  from  the  tym- 
panum only  by  membrane. 

Stapes. — The  last  of  the  small  bones  of  the  ear.  Its  oval  base  fits  into  the  fenestra 
ovalie.    Near  Its  small  end  is  a  bony  process,  to  which  is  attached  the  stapedius  muscle. 

Tympanum.— This  is  the  second  or  middle  chamber  of  the  ear  (g  1484). 

Vestibulum  (Vst.).~Tho  vestibule  is  the  common  cliamber  of  the  labyrinth  :  from  it 
extend  the  semicircular  canals  and  the  scala  vestibuli  of  the  cochlea  (g  1431.  C). 

Explanation  of  Fig.  128.— Canalis  cochleae  (Cn. 
chl.). — A  division  partitioned  off  from  the  scala  vesti- 
buli by  the  membrane  of  Reissner.  It  is  separated 
from  the  scala  tympani  by  the  membrana  basilaris 
(Mb.  bs.). 

Lamina  spiralis  (Lm.  sprl.). — This  is  the  bony 
partition  between  the  two  scal».  The  partition  is 
completed  by  the  membrana  basilaris  (Mb.  bs.).  It 
arises  from  the  modiolus  and  through  it  passes  the 
cochlear  nerve  (N.  chl.). 

Membrana  basilaris  (Mb.  bs.)  i.  lamina  ipiraUs 
membranacta, — This  with  the  osseous  spiral  lamina 
completes  the  separation  between  the  scahe. 
The  organ  of  Corti  is  on  the  side  of  this  membrane  toward  the  canalis  cochlee ;  no 
attempt  is  made  to  indicate  it  here. 

Membrana  Reissner!  (Mb.  R.),  9.  lamina  dentienlata,  &.  limbtis  lamina  tpiralis. — This 
membrane  divides  the  scala  vestibuli  into  two  parts  the  canalis  cochlea  and  the  sctUa  ves- 
tibuli proper. 


FiQ.  128. — Transection  op  ▲ 
Coil  of  thb  Cochlea.  (From 
Quain,  after  Uenle.) 
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TERlfS  OF  DESCRIPTION  (§  1448)— NIPPERS  (§  1444)— DROPPINO-BOTTLE  OILER  (g  1445. 
Fig.  1^>— LIQUID  GELATIN  (g  1446)— OBTAINING  ALCOHOL  FREE  OF  TAX  (g  1447)— 
DRYING  JARS  QUICKLY  WITHOUT  HEAT  (g  1448)— SOLUBLE  BERLIN  BLUE  (g  1448>- 
BLUE  GELATIN  FOR  INJECTIONS  (g  1450)— OBTAINING  FROGS  AND  MENOBRANCHI 

(g§  1451,  1452)— PiTHiNO  FROGS  (g  1458,  Fig.  180)— macrotoke  (g  1454)— brains 

OF  LOWER  VERTEBRATES  (g  1455)— USE  OF  HICA  (g  1456). 

§  1443  (§  23).  Terms  of  Description. — In  a  notice  of  the  senior 
author's  jyaper  (14)  upon  the  brain  of  the  cat,  the  Medical  Record 
(New  York)  for  May  13, 1882,  has  the  following  :— 

"  We  feel  disposed  to  esi)ecially  endorse  his  recommendation  for 
the  more  general  adoption  of  such  terms  as  cephalic  and  caudal, 
dorsal  and  neutral^  in  place  of  superior^  inferior^  posterior  and 
anterior.  The  latter  are  often  rendered  ambiguous  and  confusing 
to  the  student  on  account  of  the  natural  difference  in  posture  be- 
tween man  and  other  mammals,  and  the  fact  that  the  human 
cadaver  is  usually  examined  in  a  supine  position." 

The  American  Journal  of  Neurology  and  Psychiatry  (I,  Feb., 
1882),  in  a  notice  of  the  same  paper  (pp.  101-104),  and  in  other 
notices  and  editorials  (pp.  46,  50,  55),  employs  the  terms  cepTialic, 
ectal^  ental^  ventral^  ventrady  dorsal^  caudad^  cepTialad^  cavdo- 
cephaldd. 

The  same  terms  are  consistently  employed  by  Prof.  T.  B.  Stowell 
in  his  admirable  paper  (i)  on  the  Vagus  nerve  in  the  cat,  and  by 
our  colleague.  Prof  J.  Henry  Comstock,  in  his  Report  for  1880  (A) 
as  U.  S.  Entomologist,  and  in  his  Guide  to  Practical  Work  in  Ento- 
mology (B) ;  in  the  latter.  Prof.  Comstock  has  made  valuable  sug- 
gestions respecting  the  whole  subject  of  toponomy,  especially  with 
regard  to  the  use  of  cephalic  and  caudal. 

§  1444  (§  146).  Nippers. — Besides  the  ordinary  surgical  bone  forceps,  there  are  the 
dental  "  wedge-cutters,"  which  closely  resemble  the  nippers,  but  are  highly  polished  and 
provided  with  a  spring  for  separating  the  handles  ;  they  cost  about  $3.25. 
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g  1415  <gU7).  Droppiiv4iottkOil«.— AbMUeoTthoklDdiliowiiinFtg.  ISQ.iued 
largelf  in  nilcnMoo]^woik,  U  tataA  tobaaTerjcoDTeiilent  alter.     The  glua  tube  i*  pre- 
p«nd  u.  directed  (oc  ^aM  ouiiiIm  (g  840),  except 
that  ita  lu^  end  isallglidj  fluad  while  hot  bj 
pnMlBg  It  upas  aane  UttBt,   pointed    object. 
Tka  bulb  ia  a  pore  ixblieT  nipple, 

g  I4W  (g  S6t,  A).  Liquid  Gelatin.  — The 
Uqnid  gelatin  retwred  to  ia  prepared  u  foiiowa : 
73  Krava  of  the  beet  tranaloeent  glue  ia  pat  lni« 
a  eiean  towel  and  cmahsd  with  a  hammer.  It 
ia  then  placed  in  a  (hiit  jar  and  100  cc.  of  com- 
meicial  acetic  add  poured  over  It  After  atand' 
Ing  Uiree  daji  or  mors  in  a  warm  plaice,  there 
alwold  be  addad  100  cc.  of  water  and  100  m.  of 
86  per  cent,  alcohol.  Thia  preparation  will  re- 
main llqnid  at  the  ordinar7  tempeiatura  of  a 
aittiDg  room  (20°  C.).  It  ahonld  be  of  ench  a  con- 
riateDC7  that  when  spread  upon  ordinary  nolo 
paper  It  will  dry  on  the  anrface  without  pene- 
tfating  tfae  paper.  If  too  thick,  it  may  lie  thinned 
by  adding  the  liquids  in  the  proportion  given 
abore,  or  It  may  be  thickened  by  adding  glue. 
Tbla  liquid  glne  or  gelatin  may  l>e  need  like 
common  mndlage.  Both  are  aometimea  im- 
proved by  mixing  tbem.  The  bruah  uaed  moat 
be  mounted  in  quUl  or  aomethlnK  that  will  not 
nuL  A  quill  duater,  with  the  addition  of  a 
wooden  handle,  anaweia  very  well. 

%  1447  (g  284).  Obtaining  Alcohol  Free  of 
Tax.— (A)  The  original  bill  granted  the  privi- 
lege only  to  incorporated  or  clwrtered  inatlta- 
liona  :  later  provislona  apply  to  all  educatioaal 
Inatitntiona. 

(B)  In  the  application  and  the  bond,  the  fint  ni 
written  in  full  or  an  uumiatakable  abbreviation  must 

(C)  The  bund  mast  be  eiucoted  for  a  aom  equal  V. 
tlui  alcohol  withdrawn. 

g  1448  (g  833,  A).  To  Dry  Jars  Quickly  without  Heat.— aoan  thpm  properly,  rioae 
them  with  rain  (or  distilled)  water,  and  let  this  drain  off.  Ttii-n  rinse  with  etrong  alcohol 
and  finally  with  ether.  The  evaporatloD  dt  the  latter  will  leave  the  surTnce  perfectly  dry. 
Beeommended  by  F.  Lenggenhager  in  the  DrugnistH'  and  Chemlate'  Circular. 

g  1449  (^  S36).  Soluble  Berlin  Blue.— This  form  of  BcrliD  blue  Is  used  tarfrely  in 
making  fine  injectjons  and  mauy  eiperimsDta.  IMrectioos  for  preparing  it  arc  given  In 
nearly  all  the  modem  works  on  Mlcroecopv,  and,  being  «o  widely  used,  it  has  become 
an  article  of  commerce,  and  may  be  had  of  most  denlrn  in  nlcroscoplc  materials.  It 
should  be  obtained  in  the  solid  furm  and  a  saturalini  solution  prepared  with  distilled  or 
mln  water.  Bnch  a  sotntlon  may  be  used  for  a  coli I- Unwind  injecting  mass  (^  1087),  or  it 
may  be  mixed  with  glne  as  directed  Immediately  l>eli>w. 

%  14S0.  Blue  Gelatin  for  Injections.— To  prepare  this,  soak  fine  glue  In  deao  sold 
water  until  it  becomes  soft ;  tbun  transfer  it  to  a  metal  diah  and  heat  over  a  water  bath 
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till  tbe  Bwollon  glue  melts.  Add  to  tliiis  about  an  equal  voloine  of  the  nturated  Berilo 
blae  (g  1449)  hoIdUoii  beuted  to  about  80  or  90  CeDtignde.  Mix  tlionniKhl^,  mod  if  aaj 
dirt  Is  preDuDt,  filter  through  fine  flsaneL  The  lolatloD  maj  be  tbinoed  wiUi  water.  It 
KQBt  of  course  be  warmrd  nbon  it  is  nsed,  and  the  animal  into  which  it  !■  to  be  Injected 
Bbonld  be  warmed  to  at  least  80°  C.  Tbe  material  soon  becomes  mold^  in  wariD  weather, 
■o  only  about  tbe  amount  needed  should  be  mode  at  a  given  time. 

InjectiouB  with  colored  gloe  are  made  precisel;  as  directed  in  g  800.  After  the  injec 
tlon  is  Buishod,  allow  cold  water  to  flow  upon  the  animal  or  set  it  away  in  a  cool  ptaoe. 

g  1451  {gg  lOeS,  1091).  ObUiiiing  Frogs  and  Menobraachi.— Notwithatanding  tbe 
abundaoce  of  FiogB  in  certain  localities,  the;  are  not  alwajs  obtainable  when  wanted  for 
anatomical  and  phjnological  purposee,  and  laboratories  should  beep  a  Bupplj  on  hand. 

Boys  sometimes  capture  them,  but  are  apt  to  Injure  them.  Large  frogs  maj'  snme- 
timM  be  bad  from  reMautnnts  or  from  large  dealers  in  fish  liku  K  O.  Blackford,  of  Folimi 
Market,  New  York  dty.  Frogs  abound  iu  the  marshes  near  Montezuma,  N.  Y,  and  niaj 
be  had  at  a  moderate  price  from  Mr.  Fennimore  Helmer  of  that  place. 

Frogs  may  be  traiuiported  long  distances  in  a  box  of  wet  grass  if  a  few  airholes  are 
made.  Tbey  should  be  kept  in  a  spring,  or  in  a  dark  cocered  tank  or  veesel  through  whirh 
water  Hows,  or  in  which  it  ia  frequenUy  changed.  The  cover  is  needed  both  to  prereot 
their  escape  and  to  retard  their  vital  changes.  In  spite  of  care,  few  survive  more  than 
three  months ;  tbe  larger  ones  often  die  within  as  many  weeks. 

g  1452.  MmcbraaeM  abound  in  the  lakes  of  central  New  York,  hut  are  not  eanlf  taken 
with  the  net  on  account  of  the  depth  of  the  water,  and  the  suppl)'  from  that  sonrce  is 
therefore  variable.  We  have  uanall;  been 
able  to  obtain  them  in  considemble  num- 
bers nl  short  Dotico  from  Mr.  Kussel  Dee, 
of  Harmar,  Ohio.  Mcnobranclii  cannot 
live  loog  out  of  water,  ood  the  mater  phould 
he  chatifced  aft«n.  For  truDH|iorlalioD,  not 
more  tlinn  three  should  l>e  put  in  a  |>ai1  of 
woier,  and  thuy  should  be  shipped  very 
pwrnptly.  Tlipj  may  be  kept  easilj  in 
aquaria,  cspwiiiilly  if  a  shelter  is  proTlded 
under  which  tliey  can  screen  themselrts 
from  the  light. 

Akuhiilic  examples  of  the  above  numed 
animiils.  us  well  as  of  many  other  forms, 
domestic  and  forfign,  may  be  had  (nun 
the  Natural  History  Estnlilishment  of  Prot 
H.  A.  Ward,  at  Rochestor.  N.  Y. 

g  »53  (S  lOeO).  Pithing  Frogs.— 
This  is  an  espcditions  and  approiimalely 
pninlrss  way  of  killing  frogs  for  anatomical 
and  experimental  purposes.  The  frog  is  to 
be  grasped  as  shown  in  Fig.  130 — the  pol- 
ler upon  the  middle  of  the  back,  the  me- 
dins,  annulnris  and  minimus  across  the 
belly  BO  that  their  tips  are  related  to  the 
right  arm  ond  leg  as  represented,  and  the  index  upon  the  head.  In  this  way  the  mnel 
active  and  powerful  frog  may  be  held  securely,  but  the  grasp  may  be  aided  by  a  bit  of 
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cloth.  When  first  eeiied,  the  caudal  end  of  the  frog  should  be  held  downward  or  aw^ 
from  the  operator,  so  that  the  urine  may  not  be  discharged  upon  the  clothes. 

To  pith,  yentriducC  the  head  with  the  index,  and  pass  the  tip  of  the  right  index  from 
between  the  eyes  caudad  until  a  distinct  depression  is  felt  at  the  meson,  upon  a  line  corre- 
sponding nearly  with  the  caudal  margins  of  the  membrane  tympanorum.  With  a 
sharp-pointed  Charriere  scalpel,  divide  the  skin  transversely  for  about  8  mm.,  and  then 
plunge  the  scalpel  deeper  so  as  to  divide  the  "  medulla."  Respiratory  movements  cease, 
and  the  frog  is  supposed  to  be  dead  and  incapable  of  feeling. 

If  the  cephalic  portions  of  the  brain  are  wanted,  the  head  should  be  cut  off  and  the 
brain  exposed  without  delay  (§  1067) ;  or  reflex  movements  of  the  limbs  should  be  pre- 
vented by  breaking  up  the  myelon  with  the  probe  or  a  piece  of  wire  introduced  from  the 
ind^on  into  the  neural  canaL 

g  1454  (§  1115).  Macrotome. — This  name  is  applied  to  a  simple  apparatus  upon  which 
'sections  of  the  head  or  other  parts  may  be  made  with  a  saw.  It  is,  in  efibct,  a  kind  of 
**  miter-box,"  and  is  made  as  follows  : — 

A  block  of  hard  wood  (ash,  oak,  etc.),  6  cm.  thick  and  about  18  cm.  long,  has  a  rAaU 
(**  rabbet  **)  cut  out  along  one  of  its  long  corners  to  a  depth  of  12  mm.,  and  is  then  accu- 
rately divided  at  about  the  middle  of  its  length. 

The  pieces  are  then  to  be  screwed  securely  across  a  perfectly  level  board,  about  86  x  18 
cm.,  at  about  10  cm.  from  one  end.  The  pieces  are  to  be  separated  by  only  the  thickness 
of  the  blade  of  the  small  back  saw  (§  152)  used  in  making  the  sections,  and  the  rebate  is 
to  be  above,  toward  the  shorter  portion  of  the  board. 

At  the  right  of  the  division  between  the  blocks  (or  at  the  left  if  the  operator  is  left- 
handed)  is  to  be  placed  a  block  about  4  cm.  thick  ;  it  is  to  be  adjustable  by  means  of  a 
thnmb-screw  passing  through  a  slot  In  §  1117,  this  block  is  called  the  dide  ;  in  some 
cases  it  may  be  dispensed  with. 

The  macrotome  may  be  used  not  only  for  hemisection  of  the  head,  but  also  for  making 
frozen  sections  of  limbs  and  other  parts.  The  saw  should  be  kept  sharp,  and  clean  but 
net  oily. 

%  1455  (§  1871).  The  Brains  of  the  Lower  Vertebrates.— -The  brains  of  Amphibia 
and  of  the  air-breathing  Vertebrates  (Reptiles,  Birds  and  Mammals)  are  readily  compara- 
ble with  that  of  the  frog  or  Mcnobranchus.  But  those  of  the  "  fishes  "  (sharks,  skates, 
lamprey-eels,  Ceratodus,  gar-pikes  and  Teleosts)  have  not  yet  been  homologized  satis- 
factorily, and  the  beginner  is  not  advised  to  undertake  their  examination  ;  some  Idea 
of  the  difficulties  may  be  gained  from  the  special  papers  by  various  writers  \i\yon  the  brains 
of  the  several  groups  and  from  a  brief  sunmiary  by  the  senior  author  (^6). 

§  1456  (§  818).  The  Use  of  Mica  for  Mounting  Alcoholic  Specimens.— Prof.  Leslie 
A.  Lee  has  kindly  called  our  attention  to  the  use  of  slips  of  mica  for  the  mounting  in  alco- 
hol of  preparations  which  require  some  support.  It  can  readily  be  cut  into  the  desired 
shape,  and  holes  can  be  drilled  tlirough  which  may  be  passed  the  threads  for  supporting 
the  specimen. 

§  1457  (§§  1128, 1188, 1288).  The  Fornix.— According  to  an  editorial  in  the  Am.  Jour. 
of  Neurology  and  Psychiatry  (I,  402),  there  are  two  fomices,  right  and  left,  one  for  each 
hemisphere,  as  there  are  two  fimbria,  etc.  This  commends  itself  to  us  upon  some  grounds, 
but  the  commonly  accepted  view  should  not  be  hastily  abandoned. 
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In  the  following  BibKograpby,  the  names  of  the  authors  are  arranged  alphabeticallj.  • 
The  baokt  of -an  -author  are  designated  by  heavy  letters,  and  the  papers  hy  heayy  Arabic 
figures.    If  the  papers  are  recorded  in  the  Royal  Society's  Catalogue,  the  oo!rTe0paBdlng 
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Assoc  Proc,  XXn,  1878,  pp  214-284. . .  .21. 

1 7. — The  need  of  a  uniform  position  for  anatomical  figures.    Amer.  Assoc.  Proc, 

XXII,  1878,  p.  274. . .  .81,  87. 

18. — Lateral  position  of  tbe  vent  in  Amphioxus  and  in  the  larva  of  Bana 

pipiens  (caUdriana),    Amer.  Assoc  Proc,  XXII,  1878,  pp.  275-300, 10  fig 21. 

19. — On  the  composition  of  the  carpus  in  dogs.     Amer.  Assoc.  Proc,  XXII, 

1873,  pp.  801-802,  8  fig. . .  .161. 

20. — ^The  pectoral  muscles  of  mammalia.    Amer.  Assoc  Proc,  XXII,  1878,  pp. 

806-807. ..  .18. 192-195,  235. 

21. — Variation  in  the  pectoral  muscles  of  domestic  dogs.    Amer.  Assoc  Proc, 

XXn,  1873,  p.  308 56,  193. 


65S  Brniao^BAT^mt. 

Wilder,  B.j6.:l.-M^6al4ooi&piffftti'veMia*on^      indiided  in  %  mMatl 
New  York  MediealJoaniA],  Oct,  1877. ..  .824. 

• ;?.— The  anatomieal  luei  of  the  ett    N.  Y.  Med.  Jour.,  Oel.»  19I9»|».  If  ....O^ 

-»-—  d. — ^Tbe  foramina  of  Monro :  eome  qneetionB  of  analomlctl  hietey,  BoilOB 
Med.  Sarg.  Jour..  CIII«  Aug.  13, 1880, 2  pages 18,  57,  488. 

4.— Notes  on  the  anatomj  of  the  cat's  hrain.    Bead  at  the  meeting  of  Ite 

Amer.  Aesoc.,  1879. . .  .57, 414. 

^.— On  the  foramina  of  Monro  in  man  and  tlie  domestic  cat    Bead  ftt  Vbtb 

meeting  of  the  Amer.  Assoc,  1880.  Partly  leported  in  the  Boston  DaSj  AdTertlnr, 
Aag.  80, 1880,  and  in  the  N.  Y.  Med.  Record,  Sept.  18, 1880. . .  .57,  407. 

6,—k  partial  revision  of  the  nomenclature  of  the  brain.   (Same  as  Noi  8.).... 97. 

— ^ 7«— On  the  critta  fcTtiki$^  a  part  of  the  mammalian  brain  appss«itlar  vidb* 

served  hitherto.    (Same  as  Na  5.).  • .  .57, 476. 

^.-^The  cerebnJ  toaves  of  the  domestic  cat  {FbUb  (Unmaikd^    ^Bdkmm!^  1, 

No.  5,  July  81, 1880,  pp.  4»-51,  2  fignres. . .  .57,  408, 406,  499-500. 

9.-*A  partdal  revision  of  anaSomicBl  nomendatore,  with  eqieoial  zefetenos  to 

that  of  the  brain.  **  Sdence."  n.  No.  88,  pp.  122-126;  No.  89,  pp.  188, 188 ;  Mar.  16  od 
,  1881 . . .  .11-18, 18, 25,  27, 87, 57, 40&-407, 414, 472, 474, 477, 480-481, 488,  ^6-«7. 48fc 

10.— The  two  kinds  of  vivisection,  unUteetUm  and  eaOiteeHatL    Mediea]  B^ 


ord,  Aug.  21, 1880,  p.  219.  Reprinted  hi "  Natme,"  Sept  80, 1880,  and  in  "  Sdenet,"  Oet 
28,  p.  210 80. 

11.— How  to  obtain  the  bndn  of  the  cat    '^  Science,"  11,  No.  41,  A3pM9,im, 

pp.l58-161....18,67,  428. 

12. — Criticism  of  Spitska's  "  Notes  on  the  anatomy  of  the  enoephalon,  eta" 

"  Science,"  No.  81,  p.  48,  Jan.  29,  1881.  (Embodies  a  statement  as  to  the  dorsal  limits  of 
tbe  diacoelia.). . .  .57. 

13. — On  the  brain  of  a  cat  lacking  tbe  corpus  callosam.    Preeented  at  the 

meeting  of  the  Amer.  Assoc  Adv.  Sd.,  1879,  but  not  yet  published. . .  .21,  57,  474 

14. — Tbe  brain  of  tbe  cat  (Felis  domeatiea).    A  preliminary  account  of  the 

gross  anatomy.    Amer.  Phil.  Soc.  Proc.,  XIX,  pp.  524-562,  4  plates.    Read  July  15, 1881 ; 

publ.  Dec..  1881 57-58,  405-406,  414,  461,  472,  474-477,  480-481,  488.  486-487.  489. 

493,  496,  498-500.  508,  534. 

15. — On  a  mesal  cusp  of  the  deciduous  mandibular  canine  of  the  domestic  cat 

{FelU  domettica).    Amer.  Assoc.  Proc.,  1881,  p.  242  . .  .189. 

■  17. — On  a  method  of  collecting  and  arranging  information.    Boston  Proc.  Nat 

Hist.  Soc.,  May  15. 1867,  p.  242 52. 

21, — Frozen  sections  of  the  cat  preserved  in  alcohol.     Read  at  the  Amer. 

Assoc..  Aug.,  1879 131. 

22. — On  tbe  brains  of  Amia,  Lepidasteus^  Adpenser  and  Polyodon.     Amer. 

Assoc  Proc.,  XXIV,  1874,  pp.  168-185,  2  plates 410. 

23. — An  apparatus  to  show  tbe  action  of  the  diaphragm  in  respiration.    Boston 

Soc.  Nat.  Hist.  Proc.,  XX.  1870,  p.  50 310. 

j?4.— Note  on  tbe  ectal  (*•  apparent ")  origin  of  the  N.  trigeminus  in  the  cat 

Amer.  Jour.  Neurology  and  Psychiatry.  I 508. 

2G. — On  the  brains  of  some  fish -like  vertebmtes.    Amer.  Assoc  Proc,  1876, 

pp.  3,  5  fig.  ...537. 

Williams,  H.  S.  :  A. — The  bones,  ligaments  and  muscles  of  the  domestic  cat.  O.,  pp. 
86.  with  atlas  of  12  folio  plates.  Copies,  reduced  one  third,  of  tbe  outline  plates  in  Straoa- 
Durckheim's  A.     The  text  is  an  explanatory  index.    New  York,  1875. . .  .14. 
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AbbreYiations  for  Parts  of  the  Brain, 

486-488. 
Abdo'men,  a  division  of  the  trank«  86. 
ABDOMINAL  and  thoracic  viscera,  lines  of 
incision  for  exposing,  274. 

blood  vesBcls,  855. 

transection,  how  to  do,  98-101. 

viscera,  278-897. 
Abda'cens  nerve,  orU:in  and  difttribatlon,  508. 
Absorbent  cotton,  62. 

ACCESSORY  or  spinal  accessory  nerve,  ori- 
gin and  distribution,  509. 

parotid  glands,  302. 
Accuracy,  limits  toln  descri[>tion,  27. 
Acous'tic  or  auditory  nerve,  origin  and  dis- 

tribution,  508 
Actions  of  muscles,  202. 
Action  of  the  musdes  of  the  eye,  519. 
Ad'ipocere,  105. 

Adjective  and  adverbial  forms,  27. 
Adrena'le,  295. 
ADVERBIAL  and  adjective  forms,  27. 

ending,  27. 
Air  cells  of  lungs,  810. 
AL'BA,  functions  of,  371. 

structure  of,  398-399. 

white  nervous  matter,  369,  472. 
Al'bicans,  472. 
AL'COHOL,  a  perfect  preservative,  113. 

absolute.  112. 

admission  of  into  abdomen,  118. 

amount  required  for  different  purposes, 
121. 

anatomical  uses  of,  112-124. 

as  a  deodorizer,  83. 

care  of,  113. 

changing  the  percentage  of,  115-116. 

coagulation  of  tissues  by,  117. 

cost  of,  118. 

crystalline  deposits  in,  123. 

deterioration  of,  122. 


AL'COHOL,  determinatloii  of  pewwitMe  o( 
114 
economics  of,  117. 
filtration  of  for  clearing,  188. 
filtration  of  for  deodoxlsi^ioii  and  de- 
coloration, 128. 
how  to  obtain  free  of  tax  loar  arianttte 

purposes,  118, 585. 
infiammability  of,  114. 
ix^ection  of  into  artearies,  119. 
injection  of  into  hollow  viscera,  119. 
injection  of  into  lungs,  119. 
iniec  ion  of  into  thorax  and  abdomeo, 

118. 
its  importance  and  general  character, 

112. 
measures  accessory  to  immendon  in, 

117-119. 
methyl,  or  wood  spirit,  124 
percentage  of  required  for  brains,  etc., 

120. 
percentage  of  required  for  ligaments, 

etc.,  121. 
percentage    of  required  for  mnscolar 

organs,  120. 
precautions  against  fire  from,  114 
purification  of,  122-123. 
reduction  of  with  water,  116. 
removing  from  hair,  181. 
settling  of  for  clearing,  122. 
special  characters  of,  118. 
specific  gravities  of  various  grades,  112. 
strenfftbening  of,  128. 
use  of  appropriate  grades  of,  117. 
vapor  Bs  a  preservative,  128. 
varieties  of,  112. 
Alcoholom'eter  (alco5meter),  114 
AlcoOm'eter  (alcoholometer),  114 
Alisphe'noid  bone  (Latin,  ala,  a  wing,  and 
Greek,  c0tjv,  a  wedge,  eiSo^  form),  181. 
Al'veolar  margin  of  the  jaw,  184 
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Al'veuB,  lobolofl  hrpocamMB,  481. 
American  Metric  Bareau,  o. 
Amphibia,  8. 

Amphibian  brain,  table  of  parts,  400. 
Amphiox'ns  lanceola'tus.  10. 
AMPULLA  OF  VA'TEB,  2W. 

fiflpire  of,  291. 
An»8tiiet'ic  box  and  fi^re  of,  81. 
Anidogiea  and  differences  of  vascular  and 

nervoos  systems,  371-872. 
Anapoph^Tais  (avi/,  on,  and  fvnv,  to  grow  or 

oe  prodoced),  172. 
ANATOM'ICAL    instruments    and    mate- 
rial, 00. 

Philistinism,  forms  of,  204. 
n^es  of  the  eyelids,  614. 
Anffolar  gy^ros,  001. 
An^lus  mandibala'rls,  188. 
Animal  charcoal,  88. 

Ani'woi  charcoal  for  filtration  of  alcohol,  128. 
An'nulus  abdomlna'lis  exter'nos  and  inter'- 

nos,  ^^. 
ANTERIOR  fissure  of  the  spinal  cord,  478. 

perforated  space,  480. 

I^ar  of  the  for' nix,  476. 
AORTA,  888. 

abdominalis,  808. 

abdomina'lis,  injection  of,  147. 

and  its  principal  thoracic  branches,  fig- 
ure of,  847. 

thorac'ica,  800. 
Apex  of  heart,  820. 
APHORISMS  for  dissectors.  197-106. 

genera],  02-04. 

respecting  nomenclature,  12. 
Aponenro'sis,  an  undesirable  name,  106. 
Append'ages  of  the  skin,  012. 
Appendicular  parts  of  the  body,  20. 
AQUiBDUaTUS  coch'le©,  081. 

Syl'vii,  482. 
A'queous  humor  and  aqueous  chambers  of 

the  eye,  022. 
Arachnoi'dea.  418,  472. 
Ar'bor  vi't«,  472. 
Arched  gy'ri,  000. 
AR'CUS  bicipita'lis.  240. 

neura'lis.  172. 
A'REA  crura'liB,  478. 

crura'lis,  diagram  of,  447. 

ellip'tica,  478. 

intercruralis,  478. 

ova' lis,  478. 

poetponti'lis,  478. 

pnechiasma'tica,  478. 

septa' I  is  of  brain,  478. 
Areas  and  lines  of  muscular  attachment,  100. 
Areom'eter,  114. 
ARM,  cephalic  or  anterior  limb.  20,  80. 

muscles  of,  with  figures,  220-271. 
Arrangement  of  cranial  nerves.  006. 
ARTE^RIA  adre'no-lumba'lis,  800. 

anastomo'tica  mag'na,  804. 

axiUa'ris,  802. 


ARTE'RIA  brachia'lis,  808. 

bra'chiocephal'ica «.  innomina'ta,  800. 

bronchia' lis,  801. 

cardi'aca,  826. 

carotida^a.  fibres  of.  84*5.  847,  802. 

carotidaB'a,  injection  of,  148. 

circumflex^  808. 
circumflex'a  anterior,  808. 
cceli'aca,  808. 
co'lica  dex'tra,  800. 
co'lica  me'dia,  809. 
co'lica  sinistra,  860. 
corona'ria  ventric'uli,  800. 
cystica,  808. 
epigas'trica,  861. 
femora'lis.  injection  of,  142. 
gas'tro-duodena'lis,  808. 
gas'tro-epiplo'ica  dex'tra.  808. 
h»morrlioida'lis  supe'rior,  860. 
hepat'ica,  808. 
hypogas'trica,  861. 
ireo  co'lica,  800. 
U'eo-lumba'lis,  860. 
ili'aca  exter'na,  861. 
ili'aca  inter'na,  861. 
intercosta'lis,  801. 
intercosta'lis  supe'rior,  801. 
interos'seus  ante'rior,  804. 
interos'seus  poste'rior,  804. 
lumba'lis.  801,  862. 
mesenter'ica  Infe'rior,  860. 
mesenter'ica  supe'rior,  800. 
nu'triens,  804. 


GBSophagie'a,  801. 
ova'>ii,860. 


pancreat'ico-duodena'lis,  800. 
pancreat'ico-duodena'lis  inferior,  800. 
pericardi'aca,  801. 
phren'ica,  808. 
profun'da  supe'rior.  804. 
pulmona'lis,  826,  887. 
pylor'ica.  808. 
ladia'lis,  804. 
radia'lis  recur' reus,  804. 
rena'lis,  860. 
sa'cra  me'dia,  861. 
spermat'ica,  860. 
splen'ica,  859. 

stema'lis  ».  mamma' ria  Inter'na,  801. 
subcla'via,  827. 
subcla'via,  branches  of,  801. 
subcla'via  dex'tra,  801. 
subcla'via  sinis'tra,  800. 
subscapula'ris,  803. 
Buprascapula'ris,  802. 
thorac'ica  ante'rior.  802. 
thorac'ica  lon'ga,  802. 
ulna'ris.  804. 
ulna'ris  recur' reus,  804. 
ventric'uli  dorsa'lis,  800. 
vertebra' lis,  801. 
vesica' lis  supe'rior,  861. 
Ar'teries,  distinction  from  veins,  815. 
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AB'TBRIBS  <tf  the  thomz  and  ano^  8IS0. 

of  the  tnmk  and  aim,  84^-841 

atractoie  of,  868. 
Oa    to  11^0(^142. 
AB'THBON  (&pepw,  a  Joint).  10(1. 

€aiittel%  171. 

eostioartUag'inifl,  188.  ' 

il'io-sacra'le,  187. 

meaosteme'bri.  188. 

of  ribs,  186. 

taber'cnli,  171. 
^SfTBBCrrOMEldp&w^  a  joint,  and  rifmw, 
to  cut),  82. 

how  to  iiae^  201. 

figure  of,  88. 
Artioma'tioii8  of  boiiea  of  aknll,  178. 
Aspects  of  a  Tertebnte,  figues  ol^  80l 
Afliiag'alas,  41. 
AtlanHal  f oia^men,  172. 
Af  las,  171. 

Atta^ment  lines  and  areas,  125. 
Aadi'tion,  hearing,  611, 628. 
ATJ'DITOBY  apparatus,  628. 

or  aoons'tic  nerre.  origin  and  ^Ustriba- 
tion,606. 
AU'LA  (Latin,  a  oonrt-jaxd),  472. 

and  por'ta,  407, 464. 

In  frog,  422. 
Aollplex^ns  (LaUti,  aola,  a  ooart-jard,  and 

plexus,  a  twining  or  brabdiiu:]!^  478. 
Au'ricles  of  heart,  section,  88S-886,  Big. 

03—06 
AURICULA  dex'tra.  827. 

siDls'tra,  827.  888. 
Auricula' ris  mag'nus  nerve,  801. 
AU'RIS  {Latin,  the  ear).  511,  526. 

bones  of,  628. 

enta'lis,  labyrinth' ns,  520. 

me'dia,  528. 
Automat' ic  neryous  centers,  871. 
AxMal  part  of  body  (soma),  25. 
AX'IS,  171. 

band  or  cylinder  of  nerve,  800. 

coeli'aca,  358. 

thyroi'deus,  352. 
AZ'YaOUS  and  paired,  meaning  of,  82. 

lobe  of  the  lungs,  310. 

Ball  of  the  eye,  globus  oculi,  520. 

fiand  axis  of  nerve,  300. 

Barnard,  F.  A  P.,  5. 

BASE  of  brain,  figure  showing  segments  and 
nerve  roots,  443. 
of  the  heart,  327. 

Basilar  membrane  of  the  coch'lea,  533. 

Basioccip'ital  bone  (Latin,  basis,  the  base, 
and  aedput,  the  back  of  the  head), 
181. 

Basispbe'noid  bone  (iiaaic,  a  base  or  pedes- 
tal, a0vv,  a  wedge,  and  eldo^,  form),  181. 

Batrachians,  Amphibia,  8. 

Beaded  bristles,  63. 

Belly  or  body  of  a  muscle,  105. 


Beniin^  81. 

Berge,  J.  and  H.,  89. 

Bldp^ital  aich,  246. 

Bleua'pld  Talvea.  820-880. 

^georfaium  (LaUn,  doable,  twofold),  402. 

Blaekliard,  Q„  476. 

Bleaching  bones,  110. 

Bleeding  aspreUminanr  to  preaervitkMi,  117. 

Blind  spot  of  retina,  622. 

Blocks  for  dissecting;  81 

Blood-vasenlar  system,  816. . 

Blood-vascnlar  system,  sabdlTisloiis  o(  816. 

BLOOD  VESSELS,  figuxe  of  general,  845. 

in  femoral  region,  figure  of,  142. 

isolating  and  drying,  848. 

method  of  oonnemng  when  aevi^sed, 
611. 

of  the  trunk,  842. 

of  the  trunk,  figora  o^  8tfL 

struotnxe  of,  8&. 
Blow-pipe,  care  of,  74^ 

figure  of  » 88. 

flexible,  84. 
Blue  for  imeetions,  188, 686. 
BODY  cavities,  dor'sal  and  ven'tnl,  28b 

figure  of  prindpal  ^viidona^  88. 

its  prlmaiT  diyisloos,  20. 

of  a  Tertebra,  172. 

or  bell  J  of  a  musde,  186. 

planes  of,  88 

planes,  figure  of,  84 

table  of  principal  divisions,  80. 
Bone  nippers,  62,  67. 
Bone,  stracture  of,  101. 
BONES,  bleaching  of,  110. 

cleaning  by  tbe  liquid  soap  process,  106. 

ireeing  them  from  grease,  110. 

maceration  in  water,  105. 

of  limbs,  40. 

of  the  ear,  528. 

of  young  animals,  preparation  of,  100. 

preparation  of,  103. 

removing  soft  parts  from  alcoholic  spe- 
cimens, 105. 

soft  parts  removed  by  ants  or  Dermes- 
tes,  105. 
Borders  of  mnscles,  designation  of,  107. 
Bottle  brush,  figure  of,  120. 
Box,  glass,  figure  of,  126. 
BRA'CHIAL  nlex'uB,  878-387. 

plex'us,  ngures  and  diagrams  of,  374, 
378.  381. 
Bra'chium  pon'tis,  medipednnculos,  481. 
BRAIN,  abbreviations  of  names,  436-438. 

and  its  fissures,  404. 

and  myelon,  figure  of  dorsal  view,  874 

cavities  completely  closed,  414 

cce'lifB  or  cavities,  406. 

coe'liffi,  exposed  from  ventral  side,  440. 

CGe'lisB.  figure  of,  ventral  exposure,  440. 

commissures  of,  430. 

comparison  to  a  house,  413. 

definition  of,  400. 
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BRAIN,  exposure  of;  8T7, 425. 

ezpoBure  by  removing  calva,  481. 

figure  of  the  base,  showing  segments, 
and  nerve  roots,  443. 

figure  of  the  mesal  aspect,  446-447. 

figure  showing  the  relations  of  the  cav- 
ities, 406. 

figure  of  a  transection  through  the  dia- 
coelia.  458. 

four  plates  of,  with  explanation,  461-471. 

Kneral  considerations,  400. 
rdening  in  alcohol,  429. 

hardening  with  sine  chlorid,  485. 

hemisection  of,  444. 

ideal,  simple,  406,  409. 

ideal,  simple,  diagrams  of,  406. 

importance  and  mfflculty  of  its  study, 
400. 

injection  of  coBli»,  485. 

its  form,  493. 

killing  animal  for,  428. 

macroscopic  vocabulary  of,  486-488. 

mesal  aspect,  showing  segments,  etc., 
446-447. 

methods  of  study,  400. 

names  of  parts,  403-404. 

names,  synonyms  and  references,  alpha- 
betically considered.  471-401. 

of  Amphibia,  dissection  of,  420. 

of  Amphibia,  exposure  of,  377. 

of  Amphibia,  general  inspection,  418. 

of  Amphibia,  uibeling,  416. 

of  Amphibia,  preservation,  418. 

of  Amphibia,  special  methods,  428. 

of  cat,  removal,  423. 

of  cat,  segmented  arrangement  of  names, 
446. 

of  cat  and  frog,  differences  of.  489. 

of  felines,  figures  by  various  authors, 
with  comments,  492-493. 

of  frog,  advantages  for  study,  402. 

of  frog,  exposure,  416. 

of  Menobranclius,  description  and  dis- 
section, 422. 

of  Menobranchus,  exposure,  417. 

of  young  human  subject,  method  of  re- 
moval, 432. 

plexuses,  injection  of,  436. 

removal  after  hemisection  of  the  head, 
432-433. 

segments,  404-406. 

segments,  examination  of,  450. 

segments  in  the  cat,  439. 

showing  dorsal  aspect  of  mesencepha- 
lon, etc.,  441. 

study  for  comparative  anatomist  and 
systematic  zoologist,  401. 

supporting  with  brine  while  removing, 
426. 

Table  of  parts  in  Amphibia,  409. 

transferring  to  alcohol,  429. 

ventricles  of,  caaWse,  406. 

weighing,  429. 


Brain,  weight  determined  from  capacity  of 

the  skull,  191. 
Brains,  etc. ,  percentage  of  alcohol  required 

for,  120. 
Breneman,  A.  A.,  123. 
Brevity  of  technical  terms,  importance  of,  15. 
Brine  for  supporting  brain,  125, 4SI^. 
Bristles,  beaded,  63. 
Bron'chl,  311. 
Bron'chial  tubes,  811. 
Bronchio'li,  811. 
Brown,  F.  H.,  6. 
Bul'bus  for'nicis,  472. 
Bul^la  tympan'ica,  165. 

Cae'cum  and  Iieo-€«CAl  Valve,  284-265. 
Calca'neum,  41. 

Cal'car  {Latin,  a  spur)  part  of  brain.  478. 
CALLCSUM  {Latin,  hard,  firm),  489. 

corpus,  of  brain,  474. 

figure  of  its  dorsal  aspect,  442. 
Cam'era,  fornix,  479. 

CANA'LIS    bidpitalis,    bicipital    aroh   or 
groove,  156. 

centralis,  of  myelon,  406,  474. 

cer^ebro-spina'lis,  370. 

coch'leae,  oOO. 

Eustachia'na,  185,  500. 

lachryma'lis,  179,  500. 

neura'lis.  172.  S70. 

Schlem'mi.  500. 

semicircula'ris,  500. 
Canidic'ulus  (Z^in,  diminutive  of  <^"^1U^  a 

canal),  191. 
Canalic'uli  of  bone,  191. 
Can'thi  or  angles  of  the  evelids,  514 
CAN'ULA,  inserting  and  securing,  figure 
of,  145. 

introduction  into  vessels,  144. 

of  a  syringe,  character  and  preparation 
of,  136. 
CAPACITf  of  organs,  determining,  135. 

of  skull,  determining,  191. 
CAFILLARIES.  general  character  of,  315. 

structure  of,  863. 
CAPITEL'LUM  {Latin,  diminutive  of 
put,  a  head),  159. 

cos't«,  166. 

hu'meri,  159. 
Cap'sula  len'tiP,  528. 
CAPUT  {Latin,  a  head),  159. 

hu'racri  articula're,  159. 
Car'dia,  heart.  316. 
CAK'DIAC  arteries,  326. 

cavities,  328. 
CARE  of  instruments,  73. 

of  syringe,  137. 
Cari'na  for'nicis,  474 
Carmine  solution  for  injection,  189. 
Carot'id  arterv,  injection  of,  146. 
CARPUS  and  tar'sus,  41. 

comparison  with  man,  41. 

of  lion  and  dog,  figure  of,  161. 
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Cftt,  advantageB  for  stndj  as  oompwred  with 

the  doff,  rat,  mbHt,  e(e^  66. 
CATALOGRJE,  date  for  apedmen,  4A. 

Blip  box,  figure  o(  60. 
GATALOGU]^,  Ubiair,  46. 

of  manaJbctiuerB»  59. 
Gka'da  alria'ti,  474 
Oaa'dal  and  cephal'ic,  nae  of,  38. 
Oaa'dal  or  tail  yertebre,  170. 
Gaul,  omentum,  880. 
CAVITIES  of  the  bod j«  88. 

of  the  brain,  importance  and  adTantage 
of  for  Btndy,  401. 

of  the  brain,  oommnnication  with  the 
exterior,  401. 

of  the  brain,  completely  oloeed,  414. 

of  the  brain,  namea  of,  406, 400. 

of  the  brain,  their  relation,  418. 
Oa'yam  o'ris,  808. 
Gel'la  (LaHii,  a  cell),  me'dia,  474. 
Gementa  for  bones  and  teeth,  107. 
Centigrade  thermometer,  8. 
CENTRAL  canal  of  myekm,  418»  474  . 

tubnlar  gray,  475. 

use  and  aignificance  of,  86. 
Cen'tmm  ▼ertebntle,  173. 
CephaVic  and  can'dal,  dgnificanoe  and  we 

of.  23. 
CEBEBEI/LAB  dne'raa,  475. 

iba'aa,  186. 
CBREBBiyLUM,  474-475. 

lateral  lobe  of,  481. 

of  frog,  419. 
CER'EBRAL  fos'sa,  186. 

pedun'cles,  470. 
Cer'ebro-spi'nal  nervous  system,  869,  872. 
CEREBRUM  and  its  fissures,  498-^508. 

its  form,  493. 

parvum,  474. 

prosencephalon,  485. 
CER'VICAL  nerves,  373. 

vertebrae  and  determination  of,  170. 
Cer'vico-fa'cial  division  of  the  facial  nerve, 

301. 
Cer'vix  of  a  rib.  166. 
Chain  hooks,  65. 
Changes  in  terminology,  objects  and  meth- 

(3s,  13. 
Charcoal,  animal,  for  filtering  alcohol,  etc.. 

88.  123. 
Charriere  scalpel,  69. 
Chaussiere,  15. 
Chest,  thorax.  308. 
Chevron  bones,  171. 
Chias'ma  (xiaa^a,  the  mark  of  the  letter  ;t), 

475.  507. 
Chloral  hydrate  as  a  preservative,  124. 
Chloroforming  animals,  80. 
Choice  of  origin  and  insertion  of  a  muscle, 

195. 
Cholecyst'is  {x^'^^h^  bile,   Kvanc,  a  cyst   or 

bladder),  277,  286,  289. 
Chor'da  spermat'ica,  148. 


Chor'da  Bplna'lia,  878,  48SL 
Chor'dA  tendin'en,  887. 
C^lio'rdd  plex'na  of  latenl  TiSDtricilBi^  48S. 
ChoroFdea,  581. 
Chyle  veesels,  864 
CIl/IABY  mnade,  585. 
plic»  or  folds,  5!^ 
dmObia,  tractna  traaavenaa  pednaeiili,  4i78L 
ClNEfKKA  {LaHn,  of  or  like  ailiea),  gn^ 
nervous  matter,  861^^0, 439. 

functions  of,  871. 
of  the  brain,  475. 

atracture  of.  898-809. 
Clark,  C.  F.,  64 
daas  Mammalia,  8. 
Claasification  of  animali^  Table  of,  9. 
Cla'Ta  (LaUn,  a  knot^  farandi),  47ai. 
ClaVide,  daric'ula,  56. 
CLAVICULA,  clavicle,  56. 

determination  of  right  and  lefl^  ISO. 

of  eat,  figured,  168. 
daw  pcdnta,  removal  of,  |08. 
COaws  aa  appendages  of  the  akiiit  ttt& 
CLBANme  bonea,  lOa-llt 

eannla  and  syringe,  146. 
deanlioeaa,  precaationa  lor,  8L 
Cleavage  of  mnaGles,  196. 
deavea,  Prof.  E.  C.,  tI,  xzi. 
ClementB,  Miss  G.  D.,  zxl«  46L 
Clii^dng  the  hair,  804 
Coagulation  of  tiaanea  by  alcohol,  117. 
Coarse  injections  of  blood  veasela,  187-148. 
Coats  of  the  eye,  521-^22. 
Coccyge'al  nerves.  373. 
COCtf  LEA.  629. 

canal  of,  581. 

seals  and  spiral  lamina  of,  529. 

transection  of  a  coil  of.  538. 
Codman  and  Shurtleff.  79. 
(XE'LIM  (KoiTiia,  a  cavity),  ventridea  of  the 
brain.  406. 

relations  of,  413. 

ventral  exposure  of.  with  figure,  440. 
Cce'lum,  trunk  cavity,  37. 
Col'lum.  neck.  39,  307. 
Co'lon.  285. 

Colors  for  injections,  139. 
COLUM'NA  dorsalis  (myel'oniaX  475. 

for'nicis,  475. 

lateralis  (myelonis),  476. 

poste'rior,  476. 

ventra'lis  (mvelonis),  476. 

vertebralis.  169-173. 
Colum'nss  car' nee,  327. 
Columns  of  alba  in  the  myelon,  870. 
Combination  of  words,  28. 
COMMISSI}  RA  ante^rior,  praocommissura, 
484. 

for'nicis,  476. 

habena'rum.  476. 

maf^na.  callosum.  474 

me'dia    a.    mol'lia.    medioommissnra. 
481. 
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CommiflBn'ra    poste'rior,    postoommiaBani, 

484. 
Com'iniaBares  of  the  brain,  407, 439. 
Common  yentricular  cavity,  aula,  472-478. 
Compound  words,  connecting  vowel  in,  28. 
Compreea'or,  figure  of,  65. 
Conarial  tube,  415. 
Cona'rium  (kuvoc,  a  cone),  pineal  body,  420, 

439.  476. 
Conductive  action  of  nerves,  871. 
CON'DYLUS  mandibulars,  t89. 

oocipita'lis,  183. 
Coiguncti'va,  514. 
Connect,  definition  of  term,  197. 
Co'nus  arterio'sus,  837. 
Copperas  as  a  deodorizer,  88. 
Co'rinm,  derma,  cutis  vera,  true  skin,  512. 
Corks  and  rubber  stoppers,  126. 
Cor'nea,  521. 
COR'NCJ  Ammo'nis,  kypocampa,  480. 

ante'rius  ventric'uli  latent' lis,  pnecor- 
nu,  484. 

me'dium    $.   desoen'dens,    medicomu, 
481. 

poste'rius.  poetoomu,  484. 
Cor'onal  suture,  183. 
CORPUS  albicans,  472. 

bigem'inum  ante'rius,  optici,  482. 

biffem'inum  poste'rius,  postoptici,  484 

csllo'sum,  474. 

can'dicans,  albicans,  472. 

fimbria' turn,  fimbria,  478. 

genicula'tum  exter'num,  484. 

genicula'tum  inter'num,  484. 

mammilla're,  albicans,  472. 

pinea'le,  cnnarium,  420,  439,  476. 

pituita'rium,  hypophysis,  480. 

pyramida'le,  pyi-amis,  485. 

stria'tum,  488. 

trapezoi'des,  trapezium,  490. 

vit^reum,  522. 
Corpus'cula  Paci'ni.  281. 
CORTEX  {Latin,  a  rind),  440. 

oer'ebri,  440.  475. 

of  the  encepiialon,  470. 
Cor'ti,  position  of  the  organ  of,  583. 
Cos'ta,  rib,  167. 

Coe'tal  car'tilage,  costicartila'go,  167. 
COTTON,  absorbent,  62. 

filtration  of  alcohol  through,  122. 
COTYLOID  bone,  168. 

fossa,  168. 
CBA'NIAL  fos  se.  186. 

NERVES,  871. 
comparison  with  spinal,  504. 
method  of  demonstration,  511. 
numbering,  505. 

physiological  arrangement,  with  Ta- 
ble, 500. 
Table  of  origin,  exit,  distribution  and 

functions,  510. 
Table  of  synonvras,  505. 
Cra'nium  and  face,  lt4. 


Crib'riform  plate  of  the  ethmoid,  188. 
CRIS'TA  (Zo^tn,  a  crest)  deltoi'dea  hu'meri, 
deltoid  ridge,  159. 

for'nicis,  476. 

iVii.  167. 

lambdoida'Us,  179. 

pectora'lis  hu'meri,  pectoral  ridge,  159. 

temporalis,  179. 
CRU'CIAL  FISSURE,  constant  and  variable 
characWrs,  498-499. 

its  liomology  and  formation,  500-502. 
Cru'ral  are4i,  4m 
CRUS  ante'rius  medul'l®  oblonga'tn,  476. 

cerebel'li     supe'rius,     prepedunculus, 
485. 

ce'rebri,  476. 

e  cerebel'lo  ad  medal'lam,  postpedim- 
cuius,  486. 

for'nicis  ante'rius,  476. 

me'dium,  medipedunculus,  481. 

olfacto'rium  a.  rhinenceph'all,  476. 
Crvs'talline  lens,  522. 
Cuboi'des,  41. 
Cu'neifonne,  41. 
Curtis,  Miss  I.  M.,  xxi. 
Cusps  of  deciduous  canines,  56, 188. 
Cu'ticle,  epidermis,  512. 
CUTIS,  skm,  512. 

ve'ra,  derma,  true  skin,  512. 

DECAPITA'TION    of  a   Cat  for  the 

Brain,  423. 

of  a  frog  or  Menobranchos,  415. 
Decimal  systems,  8. 
Dee,  R,  586. 
Delta  for'nicis,  477. 
Del'toid  ridge  of  the  humems,  159. 
Deo'dorizers,  83. 

Derivative  words,  formation  of,  28. 
Der'ma  {deppia,  the  skin),  cutis  vera,  true 

skin,  512. 
DESIGNATION  OF  organs,  organonomy, 
14. 

position  and   direction,  toponomy,  20, 
84. 

'the  cranial  nerves  by  numbers,  505. 
DETERMINATION  OF  muscular  homolo- 
gies, 196. 

right  and  left,  149. 

ri^ht  and  left  with  entire  limbs,  151. 

the  capacity  of  the  skull,  191. 
Doutenceph'alon  (rJevrepof,  second,  ^v,  with- 
in, Kti^a'Xri,  the  head),  diencephalon,  477. 
Dex'tral  and  sinis'tral,  use  of,  24. 
Diacoe'lia  ((5ia,  between,  Koikia,  a  hollow), 

third  ventricle  of  brain,  477. 
Diagonals  of  solidii,  designation  of,  85. 
Diagrams  of  ideal,  simple  brain,  408. 
DIAPHRAG'MA,  277,  281,  811. 

figure  of  caudal  or  peritoneal  surface, 
818. 

partition  between  thorax  and  abdomen, 
87. 


680 


X2V2K9X 


Diaphng'in*,  tendonfl  of,  811. 
Biaph'yms  {Std,  throngb  or  between,  and 
fv€tv,  to  grow  or  be  produced), 
bnmeri,  shftlt  of  a  bone,  158^  159. 
IHaplex'na  {did,  throogh  or  between,  and 

Latin  pUxtu,  a  twisting  or  bniding), 

idexns  of  tbird  ventride,  4^  477. 
Diapoph'Tsifl  of  a  vertebra,  178. 
Dli^Ia  (did,  tbroogb  or  between,  and  Latin 

toto.  a  web)  47f  • 
DIENGEPH'ALON  (dm,  between,  h,  with- 
in,  and  KifaX^,  the  head),  477. 

examination,  458;. 

in  Amphibia,  4da 
Difl^enoes  of  bndn  of  cat  and  frog',  489. 
Direct  lines.  84-85. 

DIBECTION  AND  POSITION,  derignation 
of,  20, 84. 

on  direct  lines,  85. 

on  oblique  lines,  85. 
Dlaarticalating  slLnlls,  109. 
Display  of  alcoholic  specimens,  189. 
DISSBGTINa  gown,  tt5. 

instmments,  how  to  ose,  199-801. 
DISSECTION  a  fine  art,  198. 

of.  iboscles,  instruments  and  materials 
for.  198. 

of  muscles,  preparation  of  eat  ftir,  198. 

of  the  amphibian  brain,  480. 

of  the  heart,  886. 

of  the  bndn,  450-457. 

woands,  85. 
Dissections    by   beginners   should    not   be 

published  without  careful  examination, 

193. 
DISSECTORS,  aphorisms  for,  197-198. 

practical  suggestions  for,  201-203. 
Dis'tal,  significance  and  use  of,  25. 
DISTINGUISHING  the  groups  of  vertebra, 
170. 

vessels  from  nerves,  375. 
Dividers,  duplicating,  67. 
DIVISIONS  of  the  body,  figures  of,  30, 
38. 

of  a  muscle,  195. 

of  the  sensory  nerves,  506. 
DORSAL  and  ven'tral,  use  of,  24. 

or  thoracic  vertebrae,  and  determination, 
170. 

or  upper  eyelid,  514. 

primary  division  of  myelonal  nerves, 
373. 

primary  division  of  nerves,  demonstra- 
tion, 377. 
Double  knot.  144. 
Drawing  materials,  67. 
Drills,  67. 

Dropping-bottle  oiler,  figure  of,  535. 
Drowning  animals,  80. 
Drying  to  be  avoided  in  dissection,  208. 
DUCT  of  the  parotid  gland,  301. 

of  the  submaxillary  gland,  302. 
Ducts  of  salivary  glands,  preparaUon,  298. 


mSOTUBurbBMrnm,  888. 

duded'ochus  oommu'iilSy  887. 

cjst'ifliis,  887. 

benat'id,  887. 

lacnryma'lis,  516L 

Santorini,  898. 

Stenonianns,  801. 

thorac'ieas  dez'ter,  865. 

ihorac'icns  in  sections  of  tlunsz,  iH 

thoradcns  ■hilB'ter,  864. 

thofac'ioas  siiiis^ter,  figvoe  of,  tH 

Whartonianns,  808. 

Wirsongianns,  890. 
Daode'nnm,^88. 
DH'BA  (materX  477. 

removal  from  mjeloii  and  biatii;  iM^ 
488. 

BAR,  Anditoiy  ApjMustaSi  68$-58ib 

avis,  bones  of^  ASi 

diagram  of,  6^. 

octal  or  external,  586. 

ental  (internal),  labjtinthm^  A89l 

middle,  or  tympanum,  089. 

moscles  of,  538, 589. 

aemidrcnlar  canala,  tradng  of,  580l 
Ear-pocket,  56. 
EaTAL  {Urof,  outside,  ezteiBalX  87,  U, 

and  ental  and  their  deiivallTea,  81 

and  ental,  significance  and  use,  87; 

mnsdes  df  neck  and  dioolder,  figon  of, 
211. 

or  external  ear,  526. 
Elimination  of  slips,  47. 
Em'bryos,  percentage  of  alcohol  required 

for.  120. 
Emery,  76. 

EMINEN'TIA  audito'rui,  477. 
.    lenticula'ris,  488. 

mag^oa  cer'ebri,  490. 
ENCEPHALIC  cavities,  names  of,  406. 

segments,  404-406. 

segments,  examination  of,  450. 

segments  in  the  cat,  489. 

segments,  unequal  value  of,  406. 
ENCEPH'ALON,  definition,  400. 

general  considerations,  400. 

vocabulary  of  parts,  436-488. 
Endocar^dium,  362. 
En'dyma  (hdhfia,  a   garment),  ependyma, 

413.  478. 
ENT'AL  (hroc,  within,  internal),  27.  36. 

and  ectal  and  their  derivatives,  86. 

and  ectal,  significance  and  use,  27. 
En^terotome,  70. 

Enumeration  of  parts  in  series,  42. 
EPENCEPH'ALON  (eni,  upon,  ^,  within. 
Ke^ahj,  the  head),  478. 

examination  of,  451. 
Epen'dyma,  endyma,  478. 
Epicce'lia  {eni,  upon,  and  KotXia^  a  hollow), 

fourth  ventricle,  478. 
Epicon'dylus   (en-<,    upon,  and   icov<5vAof,  a 
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knob  or  headX  external  condyle  of  bu- 

mems,  160. 
Epider'mis,  cuticle,  513. 
Bpij/loon.  278.  280. 

Epipodiaria  (em,  upon*  irovf,  a  foot),  41. 
EPITROCH'LEA  {tm,  upon,  and  rpox^yta, 
a  pulley).  158,  160. 

internal  condyle  of  bumerus,  160. 
Epitrocb'Jear  foramen,  100. 
E^ot,  bjppocampus  minor,  calcar,  478. 
EBRORb   of  interpretation   in   diaeecUon, 
194. 

of  manipulation  in  dissection,  198. 
Etber,  inflammability  of,  114. 
E^tberising  animabi,  80. 
EUSTACHIAN  canal,  185,  528. 

valve,  880. 
Examination  of  brain  segments,  450. 
Exbibition  and  storage  of  specimens,  125- 

126. 
EXPOS QRE  OP  brain,  425. 

•frog's  brain,  416. 

beart,  819. 

the  salivary  glands  and  tbeir  ducts,  299. 

EXTERNAL  abdominal  ring,  297. 

auditory  meatus,  184. 

condyle  of  tbe  humerus,  160. 
ETE,  action  of  muscles  of,  519. 

de6nition  and  situation,  514. 

frozen  sections  of,  528. 

hardening  in  alcohol  for  study,  521. 

images  formed  by,  520. 

muscles  of,  516. 

nerves  of,  520. 

oculus,  and  its  appendages,  514. 

of  cat,  dorso- ventral  section,  528. 

tunics  or  coats  of,  521. 

EYEBALL,  form  of,  520. 

bow  to  obtain  of  cat,  ox  or  sheep,  520. 
Eyelashes,  absence  of  in  cat,  514. 
EYELID,  third,  action  of,  515. 

palpebra,  514. 

Face  and  Cranium,  80,  174. 

Fascial  nerve,  origin  and  distribution,  508. 

Fahrenheit's  thermometer,  8. 

Fallopian  tube,  relation  to  ovary  and  perito- 
neum, 296. 

Falx  {Latin,  a  sickle),  removal  of,  428. 

FAS'CIA,  196. 
denta'ta,  478. 

Fasdc'uli  of  muscles,  272. 

Fasci'ola  {Latin,  a  small  bundle),  cine'rea, 
478. 

Fau'ces,  513. 

Feline  brains,  comments  on  figures  of,  491. 

Fellow  of  the  opposite  side,  platetrope,  lat- 
eral homologue,  82. 

FEMORAL  artery,  injection  of,  142. 
blood  vessels,  figure  of,  142. 
vessels,  injection  of,  142, 146. 

FE'MaR,40. 

determination  of  right  and  left,  151 
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FENESTRA  {Latin,  a  wmdow),  184. 

ovaais,  184, 529. 

rotunda,  184, 529. 
Fibril'lae  of  muscle,  272. 
Fi'bro-cartila'go-intervertebralis,  171. 
FIB' U  LA,  40. 

detennination  of  right  and  left,  151. 
Fifth  ventricle,  pseudoccelia,  485. 
Filter,  earthenware,  128. 
Fim'bria,  47a 
Fim'briul  fissure,  497. 
Finder,  tracer,  72. 
Fire,  precautions  against,  114. 
Fishes,  injection  of,  141. 
FISSU'  RA  ansa'ta,  478, 498. 

ante'rior,  498. 

Bichati,  rima.  487. 

callosa'lis,  497. 

crucia'ta,  ita  constant  and  variable  char- 
acters, 498. 

crucia'ta,  its  homology  and  formation, 
499. 

crucia'ta,  the  name,  synonyms  with  au- 
thorities, 499. 

dorsilatera'lis  (myol'onis),  478. 

dorsimesa'lis  (myol'onis),  47& 

fim'briae,  497. 

hyjxx!am'p8e,  497. 

Sylviana,  41)8. 

Sylviann.  its  constancy  bb  compared 
with  the  FF.  rhinalis  and  postrhi- 
nalis.  498. 

transver'sa  mag^na,  rima,  487. 

vcntri  lateralis  (myel'onis),  478. 

ventrimesa'lis,  478. 
FISSURES,  cerebral,  and  gyri,  study  of, 
494. 

com])ai  ison  with  those  of  man  and  other 
mammals,  502. 

figure  of  the  lateral  and  mesal  aspects, 
494. 

formation  of,  407. 

four  ]>robleTO8  connected  therewith,  497. 

homology  with  those  of  man,  502. 

list  of  the  constant  ones  in  the  cat, 
495-496. 

of  the  cerebellum,  494. 

pattern  in  the  cat,  501. 

promising  lines  of  inquiry,  503. 

relation  to  ental  structures,  497. 

relative  depth,  and  method  of  determin- 
ing and  indicating  on  drawings, 
495. 

structural  relations,  with  list,  497. 

Table,  with  synonyms,  490. 
FISSU'RAL  PATTERN,  constant  charac- 
ters. 501. 

variable  characters,  502. 
Fleas,  killing  with  benzine,  64,  80. 
FLEXIBLE  blow-pipe.  64. 

specimens,  how  to  preserve,  121. 
Floe' cuius,  of  the  cerebellum,  478. 
Folsom,  52. 
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Folte,  42. 

FORA'M EN  atlantaae,  172. 

cs'cum,  478. 

cona'rii.  479. 

condyla're,  183. 

epitrocblea  re    s.    supraoondyloi'deom, 
160. 

inf undib'  ali,  479. 

jugula're,  183. 

lac^erum  me' din  m,  188. 

Monroi,  porta,  483. 

noura'le,  172. 

obturato'rium,  167. 
.  of  Magendie,  414. 

of  Monro,  porta,  407.  421. 

of  VVinslow,  280. 

ova'Ie,  of  heart,  328. 

palati'num  poste'rius,  180, 184 

spbe' no-pa  lati'num,  180. 

sty'lo-mastoi'deum,  188. 

verteorarteria'le,  171, 173. 
Foram'ina  of  skull.  Table  of^  190. 
FORCEPS,  care  of.  74 

coarse  and  fine,  67. 

figure  of,  66. 

how  to  use,  201. 
Form  of  the  cerebrum,  493. 
Formation  of  fissures,  497. 
Forms  of  muscles,  196. 
For' nix  {Latin,  an  arch),  479. 
FOS'SA  appendicula'ris,  180. 

cae'ca.  478. 

cotyloi'dea,  1G8. 

mandibulsi'ris,  184. 

olecraua  lis  hu'meri,  160. 

orbita'lis,  180. 

ova' lis,  328. 

radia'lis  hu'meri,  160. 

tem|)ora'li8,  180. 

thyro-hva'lis,  184. 

ulna'ris  hu'meri,  160. 
Fos's^B  of  skull,  186. 
Fourth  ventricle,  motaccelia,  478. 
Frazer,  Persifor,  5. 
Fresh    specimens    in    alcohol    should    not 

touch  sides  of  jar,  121. 
Frog  and  Menobranchus,  killing  for  brain. 

415. 
FROli'S  BRAIN,  advantages  for  study,  402. 

exposure,  41G. 
From  and  of,  use  of  with  adverbs,  27. 
FRONTAL  bone.  181. 

si'nus,  18.']. 
FROZEN  dissections.  132. 

sections,  method  of  making  and  pre- 
serving, 131. 

sections  of  the  eve,  523. 

sections  of  the  thorax,  338-343. 
FUNCTIONS  of  the  alba,  371. 

of  th<?  cinerea,  371. 
FUNICULUS  ( Latin,  dimmutWe  of  funis, 
a  cord),  jrrac'ilis,  cla'va,  475. 

of  a  nervo.  308. 


Gaboriau.  53. 

Gall  bladder,  277.  286. 

Gan'glia,  369. 

GAN'GLION  cer'ebri  posti'cum,  400. 

cervica'le  sui)e'riu8,  395. 

hemispher'icum,  479. 

infe'rius  of  vagus,  509. 

jugula' re  of  Vagus,  509. 

pctro'suni  of  glossopharyngenB,  509. 

semiluna're,  391,  396. 
Ganglion'ic  nervous  matter,  cinerea,  475. 
General  sensibility,  512. 
Ge'nu  (Latin,  a  knee),  of  the  calloeom,  479. 
German  technical  terms,  16. 
Giacomini's  method  of  hardening  the  brain, 

435. 
Girdle,  definition  of  term,  197. 
GLANDS,  sweat  and  sebaceoos.  512. 

lachrymal,  515. 
GLAN'DULA  {Latin,  a  gland)  Harderi,  515. 

lachryma'lis,  515. 

Meibo'miana,  514 

mesenter'ica.  280. 

mola'ris,  302. 

paro'tis,  301. 

pinea'lis,  conarium,  476. 

sublingua'lis,  302. 

submaxilla'ris.  302. 

zygomat'ica,  303. 
GLASS  dishes  and  boxes  for  specimens,  136. 

jars,  127,  128. 

jars,  cleaning.  128,  535. 
GLOBUS  Oi;  ULl,  eveball.  520. 

fonn  of,  520. 

how  to  obtain  of  cat,  ox  or  sheep.  520. 
Glossoi)harynge'al    nerve,   origin,   relations 

and  distril)ution.  500. 
G  lot 'tis,  gustatory  structures  in,  513. 
Glycerin,  15  |)er  cent.,  bottle  for,  72. 
Go(xlnow  and  Wightman,  59. 
Gould,  John  Stanton.  72. 
(trades  of  alcohol,  use  of  appropriate.  117. 
Gram,  4. 
GRAY  matter  of  the  brain,  476. 

nervous  matter,  cinerea,  475. 
Grease,  removal  from  bones,  110. 
Groui)S,  muscular,  194. 
(luddeu,  475. 
Gullet,  oesophagus,  308. 
Gusta'tion,  t^sto,  gustatory  sensibility,  513. 
GY'llI  and  fissures,  study  of,  41)4. 

angular,  501. 

arched,  500. 

designation  of.  500-501. 

oper'ti.  480. 

Habe'na  {Latin,  a  thong,   that   by  which 

anything  is  lield),  479. 
Haben  ula  [Latin,  a  small  thong),  habena, 

479. 
HAIR,  clipping  th(N  204. 

disposal  of,  204. 

parting  for  incisions,  143,204. 
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Hair,  parts  from  which  absent,  512. 

Hairs,  tactile,  512. 

Haraerton,  Philip  Gilbert,  52. 

Harder's  tear  gland,  515. 

Haversian  canals  of  bone,  191. 

Head,  figure  of  a  hemisection,  805. 

Hearing,  audition,  auditory  sensibility,  511, 

HEART  and  blood  vessels,  structure  of,  362. 
a'pex,  326. 

appendix,  auricular,  336. 
base  of,  327. 
cardia,  316-338. 

cavities  and  parts,  diagram  of,  828. 
designation  of  regions,  318. 
difference  between  right  and  left,  824 
dissection  of,  336. 
dorsal  aspect,  tigure  of,  317. 
exposure  of,  31U. 
figures  of  sections,  333-336. 
form,  normal  position,  size,  318. 

feneral  description,  317. 
ardening  in  alcohol,  322. 

injection  with  alcohol,  321. 

injection  with  plaster,  316. 

in  sections  of  ttiorax,  339. 

location  of,  'i\\l. 

physiologically  double,  823. 

preservation  in  alcohol,  821. 

recognition  of  regions  of,  818. 

removal  of,  319. 

removal  of  blood  from,  321. 

separation  from  lungs,  320. 

septum  of,  3'?9. 

structure  of  its  muscles,  862. 

Table  of  parts,  322. 

transection  of  auricles,  834. 

transection  of  ventricles,  336. 

ventricles  of,  332. 
Helmer,  F'.,536. 
HEMICAU'DIA  dex'tra,  8*28. 

difference  botwt»en  right  and  left,  824. 
Hemicer'ebrum,  479. 
Hemisec'tion  {iiui,  half,  and  Latin,  se^xire,  to 

cut),  of  the  brain.  444. 
Hemisep'tum  (r/ut,  half,  and  haiin,  septum, 

a  partition),  cer'ohri,  479. 
Hemisphffi'rsB,  475,  479.  4^5. 
Hem'ispheres  of  frog's  brain,  420. 
He'par,  liver,  277,  286. 
Hepatic  ducts,  287. 
Hi'lum  of  kidney,  294 
HIPPOCAMPUS  major,  hypocampa,  480. 

minor,  calcar,  473. 
Holding  scalpel,  figures  of  ways  of.  199, 200. 
Hollow  viscera,  ]m^paration  of,  132. 
HOMOL'OUIES.  intermembral,  42. 

muscular,  determination  of,  190. 
Homot'ogy  of  the   corebral   fissures  of  cat 

and  man,  502. 
Hone,  coarse  and  fine,  76. 
Honing  and  stroppinc^  instruments,  descrip- 
tion and  figure  oif,  76. 


Horns  or  oomua  of  gray  matter  in  the  mye- 

lon,  870. 
Horns  of  the  uterus.  296. 
Human  subjects,  small,  55. 
HU'xMERUS,  40, 157-161. 

determination  of  right  and  left,  150. 

figures  of,  156,  158,  228. 

figures  showing  muscular  attachments, 
228. 

general  description,  157. 

its  anatomical  head,  159. 

its  anatomical  neck  not  distinct  in  cat, 
159. 

its  arthral  or  anatomical  head,  159. 

its  diaphysis  or  shaft,  159. 

of  cat  does  not  appear  twisted,  158. 

special  mnemonics  of.  152. 
Hu'mor  a'queus  and  the  aqueous  chambers, 

522. 
Hybrid  words.  28. 
HYDROM  ETEU,  British,  114 

jar  for,  115. 

specific  gravity,  114 

HYPOCAM'PA  {vko,  under,   Ka^irfj^  curva- 
ture), hippocampus  major,  480. 

dissection,  exposure,  etc.,  455. 
Hypocam'|>al  fissure,  497. 
Hypoglos'sal    nerve,  origin,   relations    and 

distribution,  509. 
HYPOPHYSIS,   derivation   from   the    ali- 
mentary canal,  415. 

of  Amphibia,  423. 

pituitary  body,  480. 

Ideal,    Simple    Brain,    with    Diag^ms, 

408-409. 

n'eo-ca?'cal  valve,  284. 

Il'eum,  283. 

Il'iaccrLMSt.  107. 

H'io-pectine'al  line  and  eminence,  169. 

Il'io-sa'cral  arthron,  167. 

in  urn.  16S. 

Images  formed  bv  the  eve,  520. 

INCISIONS  for' injection,  figures  of,  148- 
144. 
for  thorax  and  abdomen,  274,  Fig.  76. 

INCISU  RA  hyiwcam'pflp,  480. 
vortebra'lis,  173. 

Inconsistencies    of    nomenclature    in    this 
book,  19. 

In'cus  {Latin,  an  anvil),  528. 

India  ink,  67. 

Inferior  articulating  process,  173. 

Inflation  of  hollow  viscera  with  air  or  alco- 
hol, 133-134. 

Inflection  of  technical  words,  27. 

Infraorb'ital  gland,  303. 

INFUNDIB  ULUM  {Latin,  a  tunnel  or  fun- 
nel), of  frontnl  sinus,  181. 
of  hy|K)physis,  480. 

In'ffuinal  ring,  143,  297. 

Inhib'it<)ry  centers,  371. 

Injec'tion,  choice  of  specimen  for,  141.- 
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INJECTION,  coane,  of  lilooa  ▼eMolB>  187- 
148. 

incision  in  yeeBels  for,  148. 

making  an,  145. 

masBOB,  189. 

of  abdominal  aorta,  147« 

of  brain  cayities  with  alcohol  or  plaster, 
485. 

of  carotid  artery,  148. 

of  femoral  vein,  146. 

of  femoral  TefiBels,  143. 

of  heart  with  alcohoJ,  831. 

of  plexnaes  of  biain,  486. 

cf  postcava,  147. 

of  v.  ju^tilaris  externa^  147* 

thne  of  making,  141. 
Innom'inate  bone,  168. 
Innomina'tnm,  determinatioiifl^;  right  and 

left,  150. 
Insertion  and  origin  of  mufldeB*  106. 
Instrument  cases,  74. 

IN'STRUMENTS  and  materials,  anatomi- 
cal,S9. 

and  materials  for  abdominsl  traaaeo- 
tioD,  99. 

and  materials  for  the  dissection  of  mns* 
cles,  198. 

dissecting,  bow  to  ose,  199. 

polishing  of,  75. 

shsrpening  of,  76. 

▼alae  of,  w. 
In'sola  (Latin,  an  island),  Reilii,  480. 
Integers,  muscular,  194. 
Intenirtic'ular  ligament  of  ribs,  165. 
In'terbrain,  clienceplialon,  477. 
Intercru'ral  (Latin,  inter,  between,  and  cm- 

ralis,  belonging  to  legs),  or  interpedun- 
cular space  or  area  of  brain,  473. 
Intermediate,  use  of,  25. 
Intermem'bral  (Latin,  inter,  between,  and 

membrurn,  a  member),  homologies,  42. 
INTERNAL  auditory  meatus,  181. 

condyle  of  humerus,  epitrochlea,  160. 
InteropHicus    (Latin,    inter,  between,    and 

h-!TTLK6^,  relatinp:  to  sight),  480. 
Interpari'etal  (Latin,  inter,  between,  and  pa- 

ri:s,  a  wall)  bone,  181. 
Intestines,  removing  to  avoid  odor,  84. 
INTESTINUiM  am'plum,  278.  285. 

te  nue,  278,  293. 
Intrinsic  toponomy,  23. 
Introduction  of  canula  into  vessel,  144. 
Iris  and  pupil,  520. 
Is'chiimi,  168. 
I'ter(Latin,  a  way),  aqueduct  of  Sylvius,  480. 

JARS  for  Specimens,  figures  of,  127. 

and  bottles,  how  to  dry  quickly,  535. 
Jeju'nimi,  283. 
Ju'gular  vein,  lujection  of,  147. 

KID'NEY,  Ren,  278,  294. 
figures  of  sections,  298. 


EIIVNET,  relation  to  perltoneimi,  STOl 

relative  jxxdtion,  lw4 

sections  of,  298. 

structure,  294. 
KILLING  Amphibia,  415. 

animals  for  dissection,  79. 

cats  for  brain,  438. 

"fleas  with  benaine,  80. 
Knots,  surgeon's  and  square,  tanres  o( 
KdUiker,  87. 
Ereider,  8. 
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LA'BELING  Bones,  lOa 

brains  of  Amphibia,  418. 
Labyrinth' us  (/^ftn  and  Oretk^  alahjiiBtlOl 

ental  or  internal  ear,  627. 
LACH'RrMAL  apparatus,  51& 

bone,  181.  • 

canal,  179,  515. 

dnct,  516. 

sac,  516w 
Lac'teals,  816,  864 
Lacn'n»  of  bone,  191. 
LAMBDOII>AL  cieat,  179. 

suture,  188.  • 

Lamel'la  ventralis,  173. 
LAMINA  dne'rea,  489. 

cribro'sa,  and  figure  o^  188. 

denticula'ta,  588. 

fns'ca  of  sclerotica,  521. 

nenra'lis,  178. 

spira'Iis  membrana'cea,  588. 

spira'lis  of  cochlea,  529-530. 

termina'lis,  489. 
Lam'inse,  layers  of  muscles,  195. 
Larpre  intestine,  278,  285. 
LATERAL  homologue,  platetrope,  82. 

ligament  of  urinary  bladder,  ^. 

use  of,  24 

ventricle,  485. 

white  column  of  the  spinal  cord,  476 
Lead  chlorid,  83. 
Leakage  of  alcohol,  125. 
Lean  animals  better  for  dissection,  198. 
Lens  of  eve  and  its  capsule,  522-523. 
LIGAMENTS,   etc.,  percentage  of  alcohol 
required  for,  121. 

of  the  liver,  etc.,  formed  of  peritoneum, 
279 
LIGAMEN TUM  incu'dis.  123. 

interarticula're  cos't«,  165. 

latera'le  of  the  urocystis,  295. 

Poupartii,  143,  Fipr.  39. 

suspenso'rium  of  lens,  523. 

suspenso'rium  of  urocy'stis,  294 

u'teri,  296. 
Ligatures,  144. 
LIMBS,  25,  29. 

bones  of  40. 

designation  of  direction  and  relative  po- 
sition, 35. 

designation  of  regions,  25. 

normal  position  of,  37. 
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Umbs,  Beffments  of,  40. 

Lim'biis  (Laiin^  a  hem),  lamina  spiralis,  632. 

U'MES  {Latin,  a  path),  480. 

arba  (of  rhinenoephalou),  480. 

cine'rea,  480. 
LIMITS  of  accuracy  in  description,  27.  49. 

of  terminolo^cal  change,  18. 
LIN£S  and  areas  of  muscular  attachment, 
195. 

of  incision  for  exposing  the  thoracic  and 
abdominal  viscera,  274. 
Lin'gua,  tongue,  512. 
LiqiSd  soap,  106. 
Liq'uor  coelJa'rum.  liquid  in  the  ventricles 

of  the  brain,  480. 
Liter,  4 

Liver,  hepar,  277,  286. 
LOBES  of  the  liver,  286. 

of  lungs,  310. 
LOB'ULUS  appendicula'ris  cerebel'li,  480. 

cor'poris  Btria'ti,  480. 

hvpocam'pae,  481. 
LO'BUS  Intera'lis  (cerebelli),  481. 

olfacto'rius,  in   frog  and  other  verte- 
brates, 420. 

olfacto'rius  not  a  nerve,  507. 

olfacto'rius,  olfactory  bulb,  481. 

op'ticufl,  482. 

prosencepharicus,  479. 

temporaiis,  481. 
LCKCUS  perfora'tus  ante'rior,  485. 

perfora'tus  pos'ticus,  484. 
LUMBAR  nerves.  872. 

vertebras  and  determination  of,  170. 
Lnna're  (Latin,  Luna,  the  moon),  41. 
LUNGS  and  lobes  of,  310. 

and  tra'chea,  figure  of,  310. 

protection  of  in  removal,  820. 

separation  from  the  heart.  320. 
Lvmph  vascular  system,  815-316. 
LYMPHATIC  glands.  316.  865-^68. 

glands,  injection  of,  867. 

vessels,  injection  of,  367. 
LYMPUAT'ICS,  816. 

cora^iarison  with  veins  316. 

of  the  arms  and  legs,  injection  of,  867. 

of  the  nock  and  face,  injection  of,  367. 

structure  of,  863. 
Ly'ra,  481. 

Macera'tion  of  Bones  in  Water,  105. 

Ma'cula  (Latin,  a  spot),  lutea  of  retina,  522. 

Magnifier,  tripod,  figure  of,  72, 

Malar  bone,  181. 

Malinvemi.  474 

Mal'leus  {Latin,  a  hammer),  528. 

Malo' dorous  parts,  84. 

Mamma'lia,  clnss,  8. 

Mammilla're,  albicans.  472. 

Mam'millary  process,  173. 

Man'dible.  lower  jaw,  figures  of,  188, 189. 

MANDIBULAR  condyle,  189. 

division  of  the  5th  nerve,  508, 510. 


Manuscript,  steps  in  the  preparation  of,  51. 
Mar'go  alveola' ris  of  the  jaw,  184. 
Matches,  care  of,  114 

Mate' rials  and  instruments,  anatomical,  59. 
MAXILLARY  bone,  181. 

division  of  the  5th  nerve,  508, 510. 
MEA'TUS  {LiUin,  a  passage),  audito'rius 
ecta'lis  (exter'nus>,  184,  527. 

audito'rius  enta'lis  iinter'nus),  181,  509. 

ventra'lis  of  nose,  306,  513, 
Mediastinum,  389. 

Medioommissu'ra  (Latin,  medius^  intermedi- 
ate, and  eommissura,  a  joining  togeth- 
er), 481. 
MEDICOR'NU  (Latin,  mediun,  intermediate, 
and  eornu,  a  horn),  481. 

comu  medium,  481. 

opening,  455. 

transection  of,  458. 
Medipedun' cuius  (Latin,   medivs,   interme- 

aiate,  and  pedunculus,  a  small   foot), 

481. 
MEDUL'LA  (oblongata),  400,  482. 

in  Amphibia,  419. 

spina' lis  (myelon),  482. 
Med'ullary  sbeatli,  369. 
Med'uUated  nerves,  398. 
Mcibo'niian  glands,  514. 
Mem'bra,  limbs,  29. 
MEMBRA'NA  arachnoi'den,  472. 

basila'ris.  of  cochlea,  533. 

nic' titans,  action  and  use,  515. 

Reissneri,  583. 

Schneideriana  of  nose,  513. 

tym'pnni,  527,  533. 

vasculo' sa  cer'ebri,  488 
Me'ninx  vasculo'sa   (/a/iuyf,   a    membrane, 

and  Latin,  vasculum,  a  little  vessel), 

488. 
MENOBRANCnUS  and  frog,  killing,  415. 

brain  of  for  study,  408. 

distinguishing^  male  nnd  female,  418. 

exposure  of  brain,  417. 
Mental  symphysis,  189. 
MES'AL  (mez'^al) ;  {funor,  middle),  24. 

aspect  of  the  brain,  showing  segments, 
etc.,  446,  447. 

incisions,  objections  to,  202. 

or  azygoiis  organs,  43. 

significance  and  use  of,  24. 
MESENCEPH'ALON  (/ifcror,  middle,  h/in, 
and  Ke6a?.7},  the  head),  481. 

figure  of  dorsal  asi'ect,  441. 

in  frog  and  Menobranchus,  419. 
Mesenter'ic  glands,  280. 
Mesente'rium,  mesenterj',  278-279. 
Mesocoe'lia  (ftfoo^,  middle,  and  KorAia,  cav- 
ity). 482. 
Meso-co'ion,  279. 

Mes'on  (mez'on);  (r«  /yf>or,themiddle),25.33. 
Mesopodial'ia  {f^eao^,  middle,  and  rorc,   a 

foot),  41. 
Mesorec'tum,  279. 
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MdBoetem'ebra  (jutroc,  middle,  and  aripvw, 

the  sternum),  107. 
MetaoGB'lia  (jiera,  after,  tcoilia,  a  hollow), 

fourth  ventricle,  419. 482. 
Metaplex'oB  (fiera,  after,  and  Latin,  pUmu,  a 

twining  or  braiding),  463. 
MetapodiaVia  (jaru,  after,  iroOc,  a  foot),  41, 

MetapMoph'ysiB  (/trra,  after,  oir6,  from,  and 

^vetv,  to  grow),  178. 
Metate'la  {jurd^  after,  and  Latin  tda,  a  weib), 

482. 
Metal  boxes  and  cans  for  specimens,  128. 
MBTBNCEPH'ALON  (fieri,  after,  ku,  with, 
in,  and  ire^aA^  the  headX  419, 4B2. 

examination  of,  460. 
METER,  4 

yard,  fignre  of,  8. 
Methods,  importance  of,  68,  66. 
M«^l  alcohol,  124 
METitIC  and  inch  measnres,  fignre  of,  6. 

and  other  measures  oompiared  and  re- 
duced, 7. 

and  other  systems,  comparison,  6. 
METRIC  SYSTEM,  4. 

how  to  learn,  8. 

in  medicine,  8, 16. 
Midbrain,  mesencephalon,  481. 
ICIDDLE  ear,  tympanum,  627. 

or  medi-yen'tnde,  477. 

plane  (meson),  24,  88. 
Mitral  valves.  380. 
Mod'erator  band  of  heart,  880. 
Modi'olus  (Latin,  the  nave  of  a  wheel),  of 

the  cochlea,  629. 
Molar  gland,  302. 

MO' TOR  and  sensory  nerves  and  roots,  370, 
504. 

root  of  5tb  nerve,  507-508. 
Mouth  cavity,  303. 

MUSCLES,  designation  of  the  borders  of, 
197. 

ectal  of  neck  and  shoulder,  figrare  of, 
211. 

forms  of,  196. 

instruments  and  materials  for  the  dis- 
section of,  198. 

method  of  description,  206. 

names  of,  206. 

of  arm  and  scapula,  figures  of,  254,  262. 

of  ear,  528,  533. 

of  eye,  516. 

of  eye,  action,  519. 

of  eye,  nerve  supply,  520. 

of  eye,  origin,  519. 

of  left  shoulder,  figure  of,  246. 

of  neck  and  shoulder,  figure  of  second 
layer,  218. 

origin  and  insertion  of,  195. 

parts  of,  195. 

pectoral,  figure  of,  234. 

structure  of,  272. 

the  study  of,  Chap.  VI,  192-272. 


Mttsdes,  twisting  of,  197. 
MIJS'CtJLAB  fi&rs,  870. 

groups,  194. 

homolojg^ies,  determination  of,  190. 

integers  discussed,  194. 

organs,  percentage  of  aloohol  reqniied 
for,  120. 

subdivisions,  196.         i 

variations,  198. 
MUS'CULUS,  definition  of,  194. 

acro'mio-deitoi'deas,  266. 

acro'mio-trape'zinB,  214. 

brceps,  266. 

brachia'lis,  267. 

choanoi'deus,  619. 

dlia'ris,  526. 

da'vo-deltoi'deus,  281. 

cla'vo-mastoi'deus,  238. 

da'vo-trape'zius,  216. 

ooracoi'deus,  260. 

der'mo-humera'lis,  226.    ' 

ec'to-pectoraMis,  286-241. 

ec'to-tri'ceps,  263. 

en'to-pectoraais,  241-244. 

en'to-tri'ceps,  268-266. 

epi trochlea*  ris,  269. 

ezten'sor  (car' pi)  radia'lis  bre'vior,  9001 

exten'sor  (caWpi)  radia'lis  lon^gior,  208. 

exten'sor  (car'pi)  ulna'ris,  270. 

exten'sor  (dVffiti)  min'imi,  270. 

exten'sor  (dSgito'ram)  commu'nis,  270. 

flex'or  (car'pi)  radia'lis,  271. 

indica'tor,  271. 

infraspina'tus,  257. 

latis'simus,  229. 

leva' tor  an'guli  scap'ulae,  250. 

leva' tor  clavic'ulae,  223. 

leva'tor  pal'pebrae,  518-519. 

meditri'ceps,  200. 

micosta'lis  8.  te'res  mi'nor,  258. 

obli'quus  dorsa'lis  (superior),  518-519. 

obli'quus  ventra'lis  (inferior),  517,519. 

occip'ito-scapula'ris,  217. 

orbicula'ris  palpebra'rum,  516,  519. 

pec'to-antebrachia'lis,  236. 

platys'ma-rayoi'des,  227. 

prona'tor  te'res,  271. 

pterygoi'deus.  525. 

rec'tus  dorsa'lis  (superior),  518-519. 

rec'tus  latera'lis  (extemus),  517, 519, 

rec'tus  mesa'lis  (Intemus),  518-519. 

rec'tus  mi'nor,  519. 

rec'tus  ]x>ste'rior,  519. 

rec'tus  ventra'lis  (inferior),  619. 

rhomboi'deus.  219. 

serra'tus  map:' n  us,  247. 

spi'no-deltoi'deue,  255. 

spi'no-tra]>e'7:iu8,  212. 

stapedius,  5'>9,  583. 

ster'no-mastoi'deufl,  221. 

8ubsca]>ula'ris,  252. 

supina'tor  lon'gus,  265. 

supraspina'tus,  254. 
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MUB'CULUS  BOBpen'sor  oc'uli,  519. 
ten'sor  tjm'pani,  528,  588. 
te' res,  258. 
trochlea' ris  (dorsal  or  superior  oblique), 

518-519. 
xipli'i-homera'lis,  244 
Moseum  catalogue  data,  46. 
Mjelencepbaric  nervous  system,  869,  872 
Mj'eUn  (f<i;c/.«c,  marrow,  fat),  869,  3^. 
MY'ELON  (liveXcif.  marrow),  the  spinal  cord 
or  spinal  marrow,  19,  872,  482. 
In  Amphibia,  419. 
MTEL'ONAL  alba  and  dnerea,  870. 

nerves,  378. 
MYOL'OUY,  general  considerations   upon, 
192-194. 
technical  terms  of,  194-197. 
the  study  of  the  muscles,  Chap.  VI, 
192-272. 

NAMES  and  Abbreviations  on  the  Fig- 
ures, 20. 
indicating  relative  position,  17. 
of  brain,  segmental  arrangement  of,  446. 
of  muscles,  sources,  208. 
Na'sal  bone,  181. 
Na'sus,  nose,  518. 
Na'tis  cer'ebri,  opticus.  482. 
NATURAL  skeletons,  flexible,  109. 

skeletons,  preparation  of,  108. 
Neck  (part  of  soma),  807. 
NERVE  cells,  399. 

fibers,  anastomoses,  899. 

roots  shown  in  figure  of  the  base  of  the 

brain,  448. 
supply  of  the  muscles  of  the  eye,  520. 
NERVES.  com])ari8on  of  cranial  with  my- 
elonal.  504, 506. 
connection  with  the  limbs,  500. 
cranial,  general  considerations,  871,504. 
cranial,  method  of  demonstration,  511. 
cranial,  numbering,  505. 
cranial,  physiological  arrangement,  with 

Table.'  506. 
cranial.  Table  of  origin,  exit  and  func- 
tions, 510. 
cranial.  Table  of  the  synonyms,  505. 
distinguisliing  from  vessels'.  875. 
figure  of  a  transection  of  the  thorax, 
showing  the  relation  of  the  cerebro- 
spinal and  sympathic,  897. 
medullated,  398. 
motor  and  sensory,  870. 
non-medullated,  899. 
of  the  face,  801 . 
subdivisions,  869. 
termination  of,  872. 
NERVOUS  and  vascular  systems,  analogies 
and  diflPerences,  371-872. 
matter,  structure,  898,  399. 
plexuses,  370 

system,  central  and  peripheral  portions, 
870. 


NERVOUS  system,  general  directions  for 
dissecting,  875. 

system,  primary  divisions,  869. 
NER^VUS  abdu'cens,  origin  and  distribu- 
tion,  482.  508. 

accesso'rius  (XI),  877,  889,  509. 

audito'rius,  origin  and  distribution,  508. 

auricula'ris  mag^nus,  801. 

circumflex' us,  885. 

cuta'neus  inter'nus,  384. 

facialis  and  audito'rius,  427. 

facia' lis,  origin  and  distribution,  508. 

gas'tricus  dorsa'lis,  391,  509. 

gas'tricus  ventra'lis,  Ji90,  509. 

glos'so-pharynge'us  (IX),  889,  509. 

glos'so-pharynge'uH,  va'gus  and  acces- 
so'rius, relations,  426,  509. 

hypoglos'sus  (XII),  889,  426,  509. 

interos'seus  poste'rior,  886. 

Lancisi,  488. 

larynge'us  recur' reus,  888,  890, 894, 509. 

laryn^e'us  supe'rior,  509. 

maxilla' ris  supe'rior,  508. 

melius,  385. 

mus'cnlo-cuta'neus  s.  cuta'neus  exter'- 
nus,  884. 

mus'culo-spira'lis,  886. 

oc'ulo-moto'rius,  507, 

oc'ulo-moto'rius,  trochlea' ris  and  abdu'- 
cens. relations,  427. 

olfacto'riuB  of  Amphibia,  420. 

olfacto'rius,  507. 

op'ticus,  507. 

phren'icus  «.  diaphragmat'icus,  888. 

pneu'mo-gas'tricus  (vagus),  887,  509. 

splanch'nicuB,  395. 

subscapula'ris,  884. 

suprascaiiula'ris,  888. 

sympatb'icuB,  sympatlieticus,  894. 

sympath'icus  in  the  abdomen  and  tail, 
896. 

thorac'icus  ante'rior,  382. 

thorac'icus  poste'rior,  or  external  respi- 
ratory of  Bell.  387. 

trigcm'inuH.  and  its  three  divinions  (Ist 
or  ophthalmic,  2d  or  maxilla' ris,  8d 
or  niandibula'ris^  508. 

trigem'inus,  its  ganglion  (Ong.  Gasseri), 
508. 

trigeminus,  its  motor  root,  origin  and 
distribution,  507-508. 

trigem'inus,  sensory  root,  origin,  508. 

trochlea' ris,  507 

ulna'ris,  386. 

va'gus,  dissection  of,  888. 

va'gus,  pneumogastricus,  origin,  distri- 
bution and  relations,  387,  388,  509- 
510. 
NEURAL  and  visceral  cavities,  88. 

arch,  172. 

canal,  172. 

fora'nien,  172. 

lamina,  178. 
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Neu'nd  spine,  178. 

Nearol'ogy,  general  considerations,  800, 898. 

Nichols,  WUliam,  48. 

Nictita'tlng  membrane,  515. 

NIPPERS  (bone),  62,  67, 584 

care  of,  74. 

croes-cattinff,  68. 

figures  of,  ^M8. 
NOMENCLATURE,  InconsisteDclee  of  in 
this  book,  10. 

or  terminology,  10. 
Nom'ina  impadi'ca,  objections  to,  16. 
Non-medullated  nerves,  880. 
NORMAL  POSITION,  21. 

of  limbs,  87. 
Nose,  nasus,  518. 
NOTES,  cost  of  material  for,  50. 

distribution  of,  48. 

dimination  of,  47. 

proper,  47. 

slip  system  of,  45. 

storai^e  of,  48. 

subdivimon  of,  48^ 
Nu'deas  oauda'tus,  stria'tum,  488. 
Numbering  the  cranial  nerves,  505. 

(ybex  (Latin,  an  obstacle),  482. 
OBLIQUE  lines.  85. 

muscles  of  the  eye,  517-<nL8. 
Obtuia'tor  ibra'men.  167. 
Oodp'ital  oon'dyle,  188. 
Oc'uio-mo'tor  nerve,  507. 
OC'ULUS  {Latin,  the  eye),  eye  and  its  ap- 
pendages, 514. 

frozen  sections  of,  523. 

hardening  in  alcohol  for  study,  521. 

images  formed  by,  620. 

muscles  of.  510. 

section,  figure  of,  523. 

tunics  or  coats  of,  521. 
Odon'toid  process  of  axis,  172. 
Odors,  perception  by  olfactory  nerves,  513. 
(Es  )ph'agus,  gullet,  308. 
Of  and  From,  use  of  with  adverbs,  27. 
Oil-stone,  coarse  and  fine,  77. 
Oiler,  68,  535. 

Olfac'tion,  olfactory  sensibility,  smell,  518. 
OLFACTORY  fossa,  186. 

lobe  or  bulb,  481,  487. 

lobes,  examination  of,  450. 

nerves,  distribution  to  the  nose,  518. 

nerve  or  tract,  476. 
Oli'va  (Latin,  an  olive),  area  elliptica,  482. 
Omen'tum,  278.  280. 
Oplithal'mic  (Ist)  division  of  the  trigendnus 

nerve.  508,  510. 
OPTIC  chiasma.  475. 

nerve,  origin,  507. 

tract,  490. 
Op'ticus  (lo'bus),  482. 
O'ra  serra'ta  {Litin,  serrated  border),  522. 
Orbital  fossa,  180. 
Orb'ito-sphe'noid  bone,  181. 


Organon'Tmy  l£iprtcipm>,  an  oi^gta^  and  ^mjpm^ 

a  name),  aesignation  of  organs.  14. 
ORGANS,  determining  volnme  and  oapadir 
of,  185-186. 

of  hearing,  626. 

of  sense,  511-588. 
Or'gannm  {Latin  and  Oreik,  an  orsan  or 

instrument)  audi'tus,  ear,  and  duigmB 

of  parts,  526. 
Orific'ium  auric'nlo-Tentricala're,  829. 
OBIOIN  and  insertion  of  muscles,  105. 

more  important  for  determination  of 
muscular  homolo^^es,  106. 

of  the  muscles  of  the  eye,  519. 

of  the  slip  system,  52. 
OS  alisphenordeum,  181. 

basioodpita'le,  181. 
.  basisphenoi'denm,  181. 

ootyloi'deum,  168.  * 

etnmoturbina'le,  187. 

fhm'tis,  181. 

innomina'tum,  168. 

interparieta'le,  181. 

juga'le,  181. 

laohryma'le,  181. 

lenticula're,  5!^. 

mala're,  181. 

maxilla're,  181. 

mesethmoi'deum,  187. 

nasa'le,  181. 

orbito-sphenoi'deum^  18L 

palati'num,  181. 

parieta'le,  181. 

periot'icum,  181. 

pla'num.  181. 

praemaxilla're,  182. 

pu'bis,  168. 

supraoccipita'le,  181. 

tempora'le,  181. 

vo'meris,  187. 

zygomat'icum,  181. 
Ossic'ula  audi'tus,  bones  of  the  ear,  528. 
Osteorogy,  14»-191. 
Ova'rium,  ovary,  296. 

Pacinian  Corpuscles,  281. 
PACKING  alcoholic  specimens,  129. 

instruments  for  transportation,  75. 
Pagenstecher,  37. 
Pail,  waste,  81. 
PAIRED  and  azygous,  meaning  of,  83. 

or  lateral  organs,  43. 

organs,  38. 
PAL'ATE  bone,  181. 

soft,  304,  307,  512. 
Pal'pebra  {Latin,  an  eyelid)  dorsalis,  614, 

526. 
Pan'creas  and  figures  of.  278.  287,  288. 
PANCREAT'IC  DUCTS,  288,  290. 

in  man,  and  figure,  292. 

lesser,  290. 

principal,  290. 

reservoir,  289-290. 
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Papil'be,    fan'giform    and    circamval'late, 

8a5,  518. 
Paramaa'toid  {napd,   by  the    side    of.  and 

fmaroetdrK,  resembling  a  nipple),  185. 
PARCHMENT  for  labels,  08. 

numbers,  68. 
Pari'etal  bone,  181. 
Paroccipita'lis  {nupu,  by  the  side  of,  and 

Latin,  oceiput,  the  back  of  the  head), 

proces'soR,  185. 
ParocdpMtal  process,  185. 
Parot'id  gland.  801. 
Pars  cilia' ris  ret'inee,  522. 
Parting  hair  for  incisions,  148. 
PARTS  in  series.  42. 

of  a  muscle,  195. 
PateVla,  40. 

PATTERN  of  the  cerebral  fissures,  constant 
characters,  501. 

of  the  fissures,  variable  characters,  502. 
PECTORAL  muscles,  figure  of,  234. 

rid^  of  the  humerus,  159. 
Pec'toralis  group  of  muscles,  general  con- 
siderations, 235. 
Pedicle  of  a  vertebra,  173. 
PEDUN'CULUS  {DUin,  a  small  foot)  me- 
dius,  medii)eduiiculu0,  481. 

cerebel'li  inferior,  jKwtiMKiunculus,  484. 

cerebel'li  superior,  pne])cduDCu1us,  485. 

cer'ebri,  crus  cerebri,  476. 

cona'rii,  habena,  479. 
PeVvic  bone,  determination  of  right  and 

left,  150. 
Pel' vis  and  figure  of,  167,  168. 
Pericar'dium,  317,  821,  339.  833. 
Periroys'ium  (n-ept,  around,  fjv^t  a  muscle), 

272. 
Perineu'rium  {nepi,  around,  vcvf)ov\  a  nerve), 

898. 
Perios'teum,  attachment  of  muscles  to,  195. 
Periot'ic  (n-f/u,  around,  and  oir,  the  ear),  181. 
Periph'eral,  use  and  significance,  26. 
Peritoneal  sac,  271). 
PERITONE  UM.  277.  279. 

and  viscera,  diagram  showing  relations 
of.  279 

structure  of,  280. 
Permanganate  of  potash,  88. 
Pe'ro  (Latin,  a  rawhide  boot)  olfactorius, 

483. 
Pee  olfacto'rius,  483. 
Petit,  canal  of,  in  eye,  526. 
Phalan'ges.  41. 
Phar'jrox,  307,  Fig.  88. 
Philistinism,  anatomical,  forms  of.  204. 
Philosophical  Society,  American,  vi,  461. 
PHYSIOLOGICAL  and  topographical  po- 
sition, 285. 

sense,  use  of  words  in,  44. 
PFA  MATER  (Latin,  plus,  tender,  mater, 
mother).  483. 

interior,  478. 

removal  from  brain,  429. 


Pigeon  hole  case  and  figure  of,  51. 

Pili  tac'tUes,  512. 

Pineal  body,  conarium,  476. 

Pisifor'me,  41. 

Pithing  a  frog,  figure  of,  536. 

Pitu'itary  body  (hypophysis),  480. 

Planes  of  the  body,  and  figure  of,  83,  84. 

Plaster  casts  of  medicomua,  porta,  etc.,  458. 

Plaster  of  Paris  injection  mass,  189,  140. 

Plates  of  the  brain,  explanation,  461-471. 

Plat'etrope   (TrAurof,    breadth,    width,    and 

Tpeneiv,  to  turn),  lateral  homologue,  fel- 
low of  the  opposite  side,  82. 
Pleura,  44.  309,  339. 

PLEX'US  CHOROI'DEUS  inferior,  meta- 
plexus,  482. 

me'dius,  diaplexus,  477. 

ventric'uli  latera'lis,  proplexus,  485. 

ventric'uli  ter'tii,  diaplexus,  473. 

ventric'uli  quar'ti,  metaplexus,  482. 
PLEX'USES  and  telae,  370,  407. 

not  in  procoelia  of  frog,  422. 

of  brain,  414. 

of  brain,  injection  of,  486. 
Pli'cae  cilia' ris,  522. 
Pneumogas'tric  or  vagus  nerve,  509. 
Poistming  dried  preparations,  184. 
Polishing  instrumentH,  75. 
PONS  cerebel'li,  483. 

Tarini,  484. 

rVaro'lii),  483. 
POR'TA  (Latin,  a  door),  foramen  of  Monro, 
421,454,488. 

and  aula,  407,  454. 

demonstration,  454. 

existence  demonstrated  by  plaster  injec- 
tion, figures,  458, 459. 
PORTFOLIO  for  sheets,  51. 

for  slips,  48. 
POR'TIO  depres'sa  (praeperfora'ti),  488. 

dionce])harica  (cru'ris  cer'el)ri),  488. 

mi^ftenrephal'ica  (cru'ris  cer'ebri),  488. 

pn)m'inen8  (prae|xjrfora'ti),  488. 
Portiplex'us  (Latin,  porta,  a  door,  and  plexus, 

a  plaiting  or. braiding),  483. 
POSITION  AND  DIRECTION,  designation 
of.  20,  34,  35. 

on  the  soma,  31. 
Position  in  a  physiological  sense,  44 
POSTCA'VA,  ve'na  ca'va  inferior,  329,  831, 
356. 

injection  of,  147. 
Postcommissu'ra  (Latin,  post,  behind  [cau- 

dad  of  J,  and  commissura,  a  connection), 

484. 
Postcor'nu  (Latin,  post,  and  cornu,  a  horn), 

4S4. 
POSTERIOR  fissure  of  the  spinal  cord,  478. 

white  column  of  the  spinal  cord.  475. 
Postponicula'tum  (Latin,  post,  and  genieu- 

Turn,  a  little  knee),  484. 
Postna'ris  (Latin,  post,  and  naris,  a  nostril), 

513. 
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Postop'tiooB  (IiAtiii,  pott,  and  Qr€$k  ^nrutoc, 

felating  to  sight),  484. 
Postpedan'ealos  {L^n,  pod,  and  pmkmei*-^ 

tut,  a  little  foot),  484. 
PoBtperfora'tns  (Latin,  pott,  and  per/oraro, 

to  bore  through),  4m. 
Postaqrgapoph'^s  (Latin,  pjott,  behii^d,  Cv/ov, 

a  yolLe  or  junction,  dno,  tram,  and  ^vetv, 

to  grow,  178. 
Potaarium  pennanganaB,  83. 
Poiiparti,  llgamentum,  143. 
Pmetical  saggestionB  for  dissectors,  201-208. 
Pmca'va,  for  t.  cava,  sopeiior,  820,  881, 

440. 
PRiBCX)MMISSU'RA '(Latin,  pra,   before 
[oephalad  o^,  and  eommittura,  a 
connection),  484. 

demonstration,  457. 
PriBcor'na  (Latin,  prm,  and  eomu,  a  horn), 

4H484. 
Pregenicnla^tam  (Latin,  pro,  and  genieu* 

lum,  a  little  knee),  484. 
Prena'ris  (Latin,  pnB^  and  narit,  a  nostril), 

618. 
PrsDpedun'culus  (Latin,  prm,  and  ptduneu- 

lut,  a  little  foot),  485. 
Prvperf ora'tns  (Latin,  prm,  and  perforare,  to 

Dore  through),  485. 
Prmyffpoph'ynui  (Latin,  fra,  and  ^yov,  a 

yoke  or  junction,  cin-o,  from,  and  fvew, 

to  grow).  178. 
PRECAUTIONS  against  dissection  wounds, 
85. 

against  fire,  114. 

for  cleanliness,  comfort,  and  health,  81. 
PREPARATION  of  bones,  103-111. 

of  ducts  of  salivary  srlands,  298. 

of  hollow  viscera,  1^2. 

of  natural  skeletons,  108. 

of  skulls,  107. 

provisional,  of  specimens,  121. 
PRESERVATION  of  amphibian  brains,  418. 

of  brain,  420. 

of  heart  in  alcohol,  321. 
PRIMARY  divisions  of  thei)ody,  29. 

divisions  of  spinal  nerves,  372. 
PROCESSUS  clava'tus,  clava,  475. 

e  cerebel'lo  ad  meduriam  oblonga'tam, 
postpedun'culus,  484 

e  cerebel'lo  ad  pon'tem,  medipedun'cu- 
lus,  481. 

e  cerebel'lo  ad  tes'tim,  prsepedun'culus, 
483. 

odontoi'deus,  172. 

paroccipita'lis,  185. 
PROCCE'LIA  (rr/KJ,  before  [cephalad  of],  and 
Koi/ia,  a  hollow),  421,  485. 

and  rhinocoe'lia.  demonstration  of,  454. 
Proof  spirit,  115. 
Proplex'us  {rrpn,  before,  and  Latin,  plexus,  a 

twining  or  plaiting^,  454,  485. 
Propodial'ia  (7rp6,  before,  and  ttov;,  a  foot), 

41. 


PBOSENGEPH' ALON  (wp6,  befora  [osii 

lad  of],  iv,  within,  and  KtfaAaif  the 
head),  cerehmm,  475,  485. 

orfrog,4d0. 
Protaberan'tia  hasila'cis»  pons,  488. 
Provisionai  preparaliepa»  ISL 
Proz'imal,  use  and  slgnfflcancw^  IHL 
Psalte'riom  (Latin,  a  iiarp),  lyim,  481. 
Pseudo-cGB'lia  (ijffv&nc,  fUsa,  and  jmhAIo,  a 

hollow),  fifth  ventricle,  485. 
Pseudo-commissu'ra  of  olfaoloiy  Idbes  In 

frog  and  other  Anoara,  430. 
PU'BIC  bone,  168. 

sym'physis,  160. 
Pul'mo,  lung,  810. 
Pnl'monarj  artery,  826. 
PUPIL  and  iris,  520. 

form  in  th^  cat,  620. 
Putnam,  J.  Pid^ering,  5. 
PyWruB,  282. 
PXR'AMIS,  anterior  pyFamid,  486L 

posterior,  dava,  47& 

Slnad'rans  {Latin,  a  fourth  part),  481 
nadrigem'inum  {Latin,  four  or  l6or  loldX 
op^  and  postop'tid,  480. 

Radius,  40. 

determination  of  right  and  I^  150l 
RA'DIX  {Latin,  a  rooQ,  ezter'na,  ntcBMd 
root  of  the  olftictory  tract,  486. 

interme'dla  (cruris  olfactorii),  486. 

inter'na,  inner  or  internal  root  of  the 
olfactory  tract,  486. 

lateralis  (cruris  olfactorii),  485. 

mesa' I  is  (cruris  olfactorii),  486. 

moto'ria  (nervi  trigemini>,  486. 

senso'ria  (nervi  trigemini),  486. 
Ra'mi  intesti'ni  ten'uis,  350. 
Ra'mus    {Latin,  a    branch),   mandibularis, 

188. 
Razor  strop,  78. 

Readers'  and  Writers'  Economy  Co.,  46. 
REASONS  for  selecting  the  cat,  55. 

for  giving  prominence  to  the  viscen, 
58. 

for  treating  only  part  of  the  body,  67. 
Receptac'ulum  chy'Ii,  364. 
RECES'SUS  au'li,  486. 

opticus,  480. 

prsepouti'lis,  586. 
Rec'tum,  285. 

Rec'tus  muscles  of  the  eye,  517-519. 
Recurrent  laryngeal  nerves,  figure  of,  394 
Reduction  of  alcohol  with  water,  116. 
REFERENCES,  use  of  slips  for,  47. 

to  books  and  authors,  how  made,  2-3. 

to  other  publications,  reasons  for,  2. 
Re'flex  nervous  centre,  371. 
Re'gio  au'lica,  486. 
Regions  of  the  vertebral  column,  170. 
Reissner's  membrane.  533. 
Relation  of  cavities  of  the  brain,  413. 


INDEX. 


671 


Relative  positions  in  an  animal,  and  names 

for,  17,  35. 
REMOVAL  of  brain.  423. 

of  dura  (mater),  428. 

of  heart.  319. 

of  pia  (mater)  from  brain,  429. 

of  skin  for  muscles,  205. 

of  the  taU,  102. 
REN,  kidney,  278,  294. 

section,  293. 
Restifor'me  (corpus),  486. 
Restibra'cliium,  postpedun'culus,  484. 
Re'te  muco'sum,  512. 
RETINA,  522. 

its  ora  serrata  and  pars  ciliaris  retinae, 
522 
RHINOCCE'LIA  iJiU,  the  nose,  /cotAta,  a  hoi- 
low),  454,  487. 

and  procoelia,  demonstration  of,  454. 

examination  of,  454. 
RHINENCEPH'ALON    (/i/f,  the   nose,  hv, 
within,  Ke<^aAy,  the  head),  450,  487. 

examination  of,  450. 

of  Ampliibia,  470. 
RIB,  costa,  167. 

head,  neck,  etc. ,  166. 

figure  of  a  pair  of,  166. 

joints  of,  lo5. 
Right  and  left,  determiuation  of,  149, 151. 
Richt  heart,  328. 
Ri'gor  mor'tis,  removal  of,  205. 
Ri'ma,  great  transverse  fissure,  487. 
Ri'pa,  m. 
Ros'trum,  488. 
Rouge  for  polishing,  76. 
Roval  Society's  Catalogue,  8. 
RUBBER  gloves,  68. 

tubing.  68. 
Rudd,  W.  N.,  72. 

Sa'cnim,  169. 
Sag'ittal  suture.  laS. 
SAI'IVARY  GLANDS.  207,  298. 

and  ducts,  exposure  of,  299. 

figure  of,  300. 
Sarcolem'ma,  272. 
Saw,  care  and  figure  of,  68,  74. 
SCA'LA  tvm'pani,  530,  538. 

vestib'uli.  530,  533. 
Scales,  weighing.  68. 

SCAL'PELS  aud  cutting  instruments,  care 
of,  74. 

figures  of,  66,  69. 

figures  of  ways  to  hold,  199,  200. 

how  to  hold,  199. 
Scaphoi'des,  41. 
SCAP'ULA,  description  of,  152. 

determination  of  right  and  left,  150. 

figures  of,  154, 155. 
Schneiderian  membrane  of  nose.  518. 
SCISSORS,  and  figures  of,  6:3,  70. 

care  of  and  Hharponing,  74,  79. 

how  to  use,  200. 


Sclerotica  (er/c^.jypof,  hard),  521. 

Seba'ceous  glands,  512. 

Seeker,  tracer,  72. 

Segmen'tal     arrangement     of    encephalic 

names,  409,  446. 
SEG'MENTS  of  brain,  404. 

of  limbs,  40. 
Semicir'cular  canals,  530. 
SEMILUNAR  valves  and  figure  of,  881, 
847. 

valves,  situation,  338. 
Sense  organs,  511-533. 
Sensibil'ity,  general,  511. 
SEN'SORY  and  motor  nerves  and  roots, 
870,  872,  505,  506. 

nerves,  two  great  divisions,  506. 
Separation  of  heart  from  lungs,  820. 
Sep'ta  of  heart,  329. 
Sep'tal  areA  of  brain,  473. 
SEP'TUM  auricula're,  329. 

lu'cidum  cer'ebri,  488. 

mediastina'le,  309,  839. 

thorac'is,  309. 

tympan'icum,  528. 

ventricula're,  329. 
Scries,  enumeration  of  parts  in,  42. 
Sero'sa  of  heart,  341. 
Sharpening  instruments,  76. 
Sharpness,  determination  of,  78. 
Shcpard  and  Dudley's  Catalogue,  59. 
Sight,  vision  or  visual  sensibiiitv,  511,  514. 
Simple,  ideal  brain,  figures  of,  iOQ, 
Sinis'tral  and  dcxtral,  use  of,  24 
SrNUS  corona'lis,  330. 

frontalis,  183. 

of  cardiac  vein,  830. 

of  heart,  329. 

of  Valsalva,  situation  of,  330, 888. 

sphenoida'lis,  187. 
Skel'eton  seen  from  left,  figure  of,  88. 
Skel'etons,  natural,  preparation  of,  108. 
SKIN,  cutis,  appendages  of,  512. 

coloring  matter,  512. 

cutting  the,  204. 

removal  for  muscles,  205. 

structure  of,  512. 

skinning,  three  methods  of,  205. 
SKULL.  178. 

articulations  of  bones,  176. 

base,  figure  of,  182. 

cleaning  of,  107. 

disarticulating.  109. 

doisal  aspect,  figure  of.  180. 

figure  of  nemisected,  186. 

Table  of  bones,  174. 

Table  of  its  foramina,  190. 
SLIP  box.  50. 

portfolios,  48. 

system  of  notes,  45-52. 
SLIPS,  accumulation   and  elimination  of, 
47. 

use  of,  51 . 
SmaU  intestine,  278,  283. 
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Smell,  ol&etonr  eensibilitT,  olfacdoo,  511, 

618. 
Snowden,  Catalogue  of,  59. 
Soft  palate,  518. 

SCyMA  (aufLQ,  the  body),  and  its  dhriflioDB, 
86. 

axial  part  of  body,  15,  29. 
SOmmerinpf,  505. 
Specific  gravity  hydrometer,  114 
SPECIMENS,  dishes  and  boxes  for,  ISO- 
IS?. 

display  of,  1S9. 

for  injection,  141. 

Jan,  flgnures  of,  127. 

storage  and  exhibition  of,  126-126. 

transportation  of,  129. 
Spec'ulam,  sep'tum  luci'dam,  488. 
Spencer,  194. 
Spermaf  ic  cord,  148,  297. 
Sphenoid'al  si'nus,  187. 
Spigelian  lobe  of  the  liver,  286. 
Spi^  neora'lis,  178. 
SPFNAL  cord,  myelon,  872, 482. 

nerves,  878. 
Spi'ral  lam'ina  of  codilea,  529. 
Spleen,  splen,  278. 
Sple'niam,  488. 
Sponges,  70. 

Sta'pes,  stirmp,  bone  of  the  ear,  528. 
Stenon's  duct,  and  preparation  of,  298,  801. 
Stemam,  flgare  of,  168. 
STOM'ACH,  preparation  and  drying,  132. 

and  duodenum,  figure  of,  281. 
Stom'achus,  stomach,  277,  28^. 
Stom'ata  of  lymphatics,  316. 
STORAGE  and  exliibition  of  alcoholic  spe- 
imeus,  125. 

of  notes,  48. 

temporary,  of  specimens,  125. 
STRI'A  longitudiua'lis,  488. 

Lancisi,  488. 
STRIATUM  (Latin,  striare,  to  mark  with 
grooves  or  channels),  488. 

exposure,  etc.,  456. 

supposed  representative  in  frog,  421. 
Stropping  instruments,  78. 
Structural  relations  of  certain  fissures,  497. 
STRUCTURE  OF  the  heart  and  vessels, 
363-368. 

large  intestine,  285. 

liver,  287. 

mouth,  304. 

lung,  311. 

muscle,  272. 

nervous  matter.  398-399. 

oesophagus,  308. 

ovary,  296. 

Pacinian  corpuscles,  281. 

pancreas,  293. 

peritoneum,  280. 

salivary  glands,  303. 

small  intestine,  284. 

stomach,  283. 


STBUOTURB  of  the  Mtgoe,  8M. 

trachea,  806. 

nro<78t,295. 

uteros,  296. 
Stubs's  nippers,  68. 
Subdivisions,  muscalar,  106. 
Snblin'gnal  glidid,  802L 
Submax'iUary  gland,  802. 
SUUCUS  (LaSn,  a  fonow)  babe'iie,  4ak 

intercrara'4is  latera'lis,  489. 

intercmra'lis  meea'lis,  489. 

lim'itans,  456,  489. 

triradia'tus,  489. 
Sulphate  of  iron  as  a  deodorfier,  88. 
Superior  articulating  process,  178. 
Supraoon'dyloid  foramen,  169. 
Supraoodpital   (Latin^  9upra,  above,  asd 

occiput,  the  back  of  the  head)  htm, 

181. 
Suprare'nal  capsule,  295. 
Sur  chdgle  (cauda  striati  of  brain),  474 
Surgeon's  knot,  144,  Fig.  41. 
SUSPENSORY  LIGAMENT  (tf  the  km^ 
528. 

of  the  urinary  bladder,  294. 
SUTU'RA  oorona'lis,  188. 

lambdoida'lis.  18& 

sagitta'lis,  188. 
Sut'ures  of  the  skull,  174, 176. 
Sweat  glands,  512. 
Swift  ManufiEU^uring  Co.,  75. 
SyVvian  fissure,  its  constancy,  etc.,  498, 501. 
Symmetry,  43. 

Sympathet'icus,  sympath'icus,  869,  892. 
SYMPATH'IC  and  vagus  nerves,  figure  oC 
366, 392. 

nervous  svstem,  869,  394 
SYMPATH'ICUS  {avv,  with,  ira^or,  suffer- 
ing), sympathet'icus,  869,  394. 

in  sections  of  thorax,  341. 
SYM'PHYSIS  men'ti,  189. 

pu'bis,  169. 
Synonym V  of  muscles,  Table  of,  207. 
SYR'INOES,  use  and  care  of,  137. 

figures  of,  138, 139. 
Syrin'gotomc,  figure  of,  66,  71. 
TABLE    illustrating    the    subdivisioD  of 
notes,  49. 

of  bones  of  skull,  174. 

of  cranial  nerves,  origin,  exit,  distribu- 
tion  and  function,  510. 

of  fissures,  with  synonyms,  496. 

of  foramina  of  the  skull,  190. 

of  metric  measures,  5. 

of  names  and  synonyms  of  encephalic 
segments,  405. 

of  parts  of  Amphibian  brain,  409. 

of  parts  of  heart,  322. 

of  physiological    an-angement  of  the 
cranial  nerves,  506. 

of  principal  divisions  of  body,  89. 

of  synonymy  of  muscles,  207. 

of  synonyms  of  cranial  nerves,  505. 
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TABLE  of  BTstemic  arteries  of  the  trunk  and 
arm,  343.  344. 

of  thorac'ic  veins,  342. 

showing  three  methods  of  ennmerating 
the  arched  gyri,  501. 
TACTILE  hairs,  512. 

sensihilitj  of  tongae,  518. 

sensibility,  taction,  touch,  511,  512. 
Tac'tlon,  touch,  tactile  sensibility,  512. 
Te'nia  hippocam'pi,  fim'bria,  47o. 
Taes  for  labels,  71. 
TiJL,  relation  to  body,  25. 

removal  of,  102. 
Tailing  to  be  avoided  in  dissection,  208. 
Tape'tum  (ruTn^f,  a  carpet),  522,  526. 
TARSUS  and  car' pus,  41. 

comparison  with  man.  41. 
Taste,  gustation,  gustatory  sensibility,  511, 

512. 
Tear  glands.  515. 

TECHNICAL  TERMS  compared  with  ver- 
nacular,  16.  17. 

desirability  of  retaining,  15. 

necessity  for,  16. 

of  myology,  194-197. 
Teeth,  fastening  in  the  skull,  107. 
TE'LA  {lAiiin,  a  web), '414 

and  plexuses,  407. 

choroi'dca  infe'rior,  metate'la,  482. 

of  brain,  414 
Teleology.  56. 
TEMPORAL  bone  and  fossa,  180,  181. 

crest,  179. 
Tem'poro-auric'nlar  division  of  the  trigemi- 
nus nerve,  801. 
Tem'poro-fa'cial  division    of  the    facialis 

nerve,  301. 
Tenac'ulum,  71. 
TENDON,  105,  272. 

of  the  diaphragm,  811. 
Tensor  tympani  muscle,  528,  588. 
TENTORIUM  {Latin,  something  stretched 
out,  a  tent).  307. 

bony,  of  cat,  187. 

bony,  removal,  428. 
Ter'ma  (Tefi^a,  a  limit,  a  terminus),  lamina 

terminalis.  422. 489. 
Terminolog'ical  cliant^es,  limits  of,  18,  130. 
TERMINOLOGY,  general    considerations, 
11. 

or  nomenclature,  10. 
TERMS  applying  to  whole  body.  26. 

of  position  and  direction,  20. 

tecnnical,  of  myology,  194-197. 
Tes'tLs,  297. 

Tes'tis  cor'ebri,  postopticns.  484. 
Testu'do  (Latin,  a  tortoise  shell),  479. 
Thalaraenceph'alon  (Bu}m^o^,  a  bed,  h\  with- 
in, «e^^>?,thf»  head),  diencephalon,  477. 
THAL'AMUS  ner'vi  op'tici,  490. 

opticus,  489,  490. 
Thermometers,  comparison  and  reduction  of 

scales,  3-4 


THIRD  eyelid,  and  action  of,  515. 

ventricle,  and  aula.  472. 
THORAC'IC  ducts,  36a 

ducts,  figure  of  the  left,  366. 

nerves,  372. 

or  dorsal  vertebne,  and  determination. 
170. 

transection.  102. 
THORAX.  37,  308. 

figures  of  a  frozen  transection,  841. 

figure  of  ideal  transection,  43. 

frozen  sections.  338-342. 

transection   sliowing  relation   of  sym- 
pathic  and  spinal  nerves,  figure  of, 

Thread  and  twine,  linen,  61. 
Thy'mus  bodv,  309. 
THYROID  axis,  358. 

body,  224. 

or  middle  cervical  ganglion,  895. 
Tib'ia,  determination  of  right  and  left,  151. 
TONGUE,  lingua,  512. 

nervous  supply,  618. 

papillae  of,  806.  307.  513. 

tactile  sensibility,  518. 

uses  of  in  speech,  etc.,  518. 
Tools,  carpenters',  71. 
Topon'ymy  (roTrof,  a  place,  bvofia^  a  name), 

designation  of  position  and  direction, 

20,23. 
Torsion  of  humerus,  not  apparent  in  cat, 

158. 
Touch,  taction,  tactile  sensibility,  512. 
Towels,  71. 
Trabec'ula  {Latin^  a  small  beam),  of  heart, 

330. 
TRACER,  seeker,  finder,  66,  71,  79. 

how  to  use,  201. 
Tra'chea,  windpii>e,  307. 
TRACTUS  opticus,  490. 

post rhina' lis,  490. 

rhina'lis,  490. 

transver'sus  pedun'culi,  cimbia,  475. 
Tralles,  alco^imeter  of,  114. 
Transect,  definition  of  terra,  197. 
TRANSECTION  (Latin,  tram,  across,  and 
secare,  to  cut),  98. 

abdominal,  how  to  make,  98-101. 

ideal  of  Ixxly,  30. 

ideal  of  thorax,  figure  of,  48. 

thoracic,  102, 
Transverse  process  of  a  vertebra,  172. 
Trape'zium,  490. 

Trai>e'zius  group  of  muscles,  208. 
Trays,  and  can*  of,  72,  74. 
Troatmont  of  disgf'ction  wounds,  86. 
Trcman,  King  &  C^).,  68. 
Trims' pid  valves,  329,  881. 
TRIFACIAL  or  trigeminal  nerve,  607. 

nerve,  its  seneory  and  motor  roots.  507, 
508. 
Trigeminus  or  trifacial  nerve,  its  two  roots, 

507,  508. 
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Tiipod  maffnlfier,  72. 

TOOCH^N  {Tpox6ct  ftiurtliing  spbeiiad  or 
drcular),  108,  i(M). 

the  caudal,  leoaer  or  inner  bnnmal  tn- 
beroe'ity,  leo. 
TBOGH'ITEB  (rpoxoc,  a  wheel,  or  anythhig 
spherical  or  circular),  108, 160. 

the  cephalic,  greater  or  outer,  humeral 
tuberosity.  160. 
Tiochaea,  160. 

Trodilea'ris  or  palhaticttB  nerre,  607. 
Troph'ic  (rpod^c,  a  feeder),  centers,  871. 
True  skin,  cutis  yera,  ooiinm,  derma,  struc- 
ture and  function,  513. 
Trunk  and  its  divisions,  86. 
Tu'ba  Fallopiana,  896. 
TD'BER  annula're,  pons,  488. 

dne'reum,  428, 491. 
TUBER'CULaM  (cost»),  167. 

Loweri,  880. 
Tuheros'itT  of  the  ischium,  169. 
TU'NICiif  oc'ali,  621. 

vasculo'sa,  0^. 
Tonnels,  72. 

Tur'l^nated  bones,  scrolls  of,  187,618. 
Turner,  H.  W.,  227. 
Tuh>en1iiie,  spirits  of.  110,  114. 
Tying  vessels,  144, 146. 
TTMPAN'IC  bulla,  185. 

membrane,  527. 
TTm'panum,  middle  ear,  527,  628. 

UL'NA,  40. 

determination  of  lij^ht  and  left,  150. 
Unciform  eminence,  calcar,  478. 
Uncifor'me  (Latin,  uneu8,si  hook,  asid forma, 

form),  41. 
UPPER  (dorsal)  eyelid,  514. 

jawbone,  181. 
Ure'ter  294. 

U'rinaiy  bladder,  278,  294. 
U'rine,  expelling,  for  cleanliness,  84 
Urocyst'is  {ovpov,  urine,  and  Kvauct  »•  cyst, 

a  bladder),  278,  294 
Use  of  dissecting  instruments,  199. 
U'terine  ligaments,  296. 
U'TERUS.  278,  295. 

horns  or  comua  of,  296. 

VA'GUS   (Latin,   tngus,  wandering),   888, 
892,  509. 
and  svmpathic  nerves,  figure  of,  866, 

892. 
in  sections  of  thorax,  342. 
or  pneumogastric  nerve,  origin,   etc, 
509. 
VAL'VA  bicus'pis,  880. 
ireo-C8Bca'lis,  284. 
semiluna'ris,  881. 
Thebesii,  831, 
tricus'pis,  831. 
VALVES  of  veins,  847. 
in  veins,  figure  of,  347. 


Yal'yula  {LaHn,  diminiitl?»^  «f 

▼alve),  valve  of  VlensseDS,  49L 
Variations  of  muscles,  108. 
Vas  deferens,  297. 
Va'sa  chylif  era,  864 

Vas'cular  syBtem,genefal  eoBrtdetaltoM,Mi 
VEINS,  character  and  distiiietioii  fram  ar- 
teries, 815. 

of  the  abdomen.  Table,  848. 

of  the  thorax  849. 

of  the  thorax'and  neck,  Table,  848L 

stmctnre  of,  868. 

to  be  injected,  142. 
Ve'lum  pala'ti,  figure,  807. 
VEKNA  adre'no-lumba'Us,  866. 

az'ygos,  881.  849. 

bra'chio-cephal'ica,  s.  innooiiiia^ta,  8l6l 

cardi'aca,  881. 

ca'va,  881. 

caVa  infe'rior,  posteava,  866. 

corona'ria  ventno^ttU,  866. 

femora'lis,  injection  of,  146. 

gas'tro^epiplaica,  856. 

ffas'tro-stplen'ica,  866. 

hepat'icflD,  856. 

ili'aca  commu'nis,  857. 

ili'aca  exter'na,  667. 

ili'aca  inter'na,  858. 

U'ionumba'lis,  857. 

jugula'ris  exter'na,  850. 

jugnla'ris  ezter'na,  iniecdon  of,  lf7, 

jugula'ris  inter'na,  350. 

mesenter'ica  infe'rior,  355. 

mesenter'ica  supe'rior,  355. 

ova'rii,  357. 

pancreafico-dnodena-lis,  856. 

phren'ica,  356. 

por'tae,  355-356. 

pulmona'rifiB,  331. 

rena'lis,  356. 

spermat'ica,  357. 

stema'lis,  849. 

subcla'via,  349. 

subscaimla'ris,  850. 

vertebra'lis,  349. 
VEN'TRAL  and  dorsal,  use  of,  24 

primarv  division  of  nerves,  demonstr^s 
tion,  376. 
VENTRICLES  of  brain.  cceli»,  406,  440. 

of  heart,  relative  thickness,  332. 

of  heart,  transection,  figures,  336. 
VENTRIC'ULUS  {Latin,  the  belly,  a 
ity),  commu'nis,  aula,  472-473. 

dex'ter  of  heart,  832.  337. 

latera'lis,  procoelia,  485. 

olfacto'rius,  rhinocoelia,  487. 

op'ticus,  s.  mesencepbalici,  482. 

quar'tus,  metacoelia,  482. 

quin'tus,  pseudocoelia,  485. 

sinis'ter  of  heart,  832,  338. 

ter'tius,  diacoelia,  477. 
Vernacular  terms  compared  with  technL- 

16, 17. 
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VER'TEBR^,  87. 

cervicalf^,  figure  of,  172. 

figure  of,  na. 

VERTEBRAL  column,  regions  of,  170. 

ganglion,  395. 

notch,  173. 

ring,  172. 
Ver'tebrate,  figure  of  various  aspects,  80. 
Vertebrarte'rial  (Latin,  terttbray  and  arUria), 

foramen,  171,  173. 
Vesi'ca  urina'ria,  urocystis,  294. 
VESSELS,  distinguishing  from  nerves,  875. 

how  to  conn€H:t  when  seven^d,  511. 

of  thorax  and  arm  isolated,  347. 
Vestib'ulum  (of  the  ear),  527,  588. 
Vial  for  brain  or  heart,  figure  of,  128. 
Vibris'sap  (Latin,  vibrare,  to  move  quickly  to 

and  fro).  512. 
Vil'li  of  intestine.  284. 
VIS'CER.\.  abdominal, 

and  ])eritoneuni,  diagram  showing  rela- 
tions, 270. 

general  view  of,  276. 

preparation  of,  132. 
Vis'ceral  and  neural  cavities,  82. 
Vision,  siglit  or  visual  sensibility.  511,  514. 
Visual  sensibility,  sight  viBion,  511,  514. 
Vit'reous  humor,  5*22. 
Vit'reura    {Latin,  of  or    like   glass),   522, 

526. 
VOCABULARY,  macroscopic  of  brain,  436. 

partial,  of  amphibian  brain,  403. 
Volition,  C4'nt<*r  of,  371. 
Volume  .of  organs,  determining,  186. 
Vo'mer,  187. 

VTard,  Henry  A.,  586. 


WASTE  pail,  81. 

papers,  78. 

pit,  82. 
Water  for  the  reduction  of  alcohol,  choice 

of,  116. 
Wax  and  tallow  injection  masses,  141. 
Weighing  pan,  69. 
Weight  of  brain,  determined  from  capacity 

of  skull,  191. 
WETTINU  bottle,  and  mixture,  72,  78. 

bottle  for  15  per  cent,  glycerin,  figure 
of.  72. 
Wharton'8  duct,  and  preparation  of,  298, 

802. 
Whetstone,  coarse  and  fine,  76. 
Whitall,  Tatum  &  Co..  Catalogue  of,  59. 
WHITE  nervous  matter,  472. 

subntancc  of  Schwann,  369,  898. 

zone  of  the  eyeball,  521,  526. 
Wickerscheimer's  liquid,   preparation    and 

use,  124. 
Wipglesworth,  E.,  8. 
Wilkinson,  A.  J.,  Catalogue  of,  59. 
Willis,  505. 

Windpipe,  trachea,  807. 
Womb,  uterus,  295. 
Wood  spirit  or  methylic  alcohol,  124. 
Words,  formation  of  compound  and  hybrid, 

28. 
Wounds,  dissection,  85. 
Wyman  on  anatomical  use  of  cat,  56, 

Zinc  chlorid  for  hardening  brain,  485. 
Zona  allm  of  the  eve,  521,  526. 
Zf)'nula  Zinnii,  528. 
Zoological  classification,  8. 
Zygomatic  gland.  308. 
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